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The above formula, recently 
developed with an assist from 
Instron, enables rheologists to 
predict, with accuracy, the complex linear viscoelastic 
properties of certain polymers from simple stress-strain 
data. For example, it is possible to calculate stress- 
relaxation modulus from a simple tension test. 

The equation itself was none of our doing, of course. 
(For details on how the equation was developed, see 
below.) But we can point with pride to the fact that 





The Instron’s servo-controlled testing speed was extremely useful in the test. The constant 
crosshead speed imposed constant strain rate in the sample for elongations up to 150% 
Unique extension-recording system of the Instron made it possible to measure strain 
accurately without extensometers 
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ceveeeeesesOR HOW TO PREDICT VISCOELASTIC 
BEHAVIOR FROM SIMPLE STRESS-STRAIN DATA 


ENGINEERING CORPORATION 
2506 Washington Street, Canton, Massachusetts 
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the universal tester which fur- 
nished the stress-strain criteria 
used in the study of the applica- 
bility of the new formula to polymeric material bears 
the Instron name. 








Stress-strain data reduced to unit strain rate Stress-relaxation modulus derived 

at 298°K from stress-strain data compared with 
experimental data of Catsiff and 
Tobolsky 

When accuracy is paramount, it is the Instron that is 

often chosen to provide the standards... proof that 

vou can do more with an Instron. If you have any 

problem at all related to materials 

testing, write for the Instron catalogue. 

\lso available: our ever-growing lib- 

rary of articles on advanced testing 

techniques, covering many fields 

Yours for the asking just mention 

your particular field of interest 
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How the formula was used: Samples of synthetic. non-crossed linked rubber were tested 
at 10 temperatures between —54° and 85°C. and at constant strain rates between 0.014 
and 0.104 x 10-' sec-' on the Instron Universal Tester. Stress-strain data were reduced 
mathematically to unit strain rate to yield a single curve for.each temperature. Curves 
were then superposed to determine temperature dependence of viscosity, then all data up 
to 100% elongation were reduced to a single stress-strain curve accurately predicting 
viscoelastic behavior over nine decades of reduced time. It was shown that stress-relaxation 
modulus could be calculated satisfactorily from the reduced stress-strain curve 
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The Instron comes in various models and sizes to suit the widest 
applications for use under all test conditions. 


Shown: Floor Model — load ranges from 2 grams to 10,000 Ibs. 


Sales and service offices the world over... staffed with Instron- 
trained engineers. 
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FISHER DEVELOPS WHAT 


’ 


Get correct endpoints every time with the Model 36 Titrimeter, Fisher's new potentiometric 
titrator for automatic and manual titration. Two sensitivity levels permit pinpoint determination 
of titration endpoints. Range: 0 to +1400 mv, 0 to 14 pH. Resolution: +2 mv, +0.02 pH. Ac- 
curacy: +0.5%. (Also available: Model 35 for manual titration.) 
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YOU NEED! 


ae 


Fisher makes what you need: At 116,500-sq.-ft. Indi- 
ana (Pa.) plant, Fisher builds instruments to high stand- 
ards. Above: Duo-Spectranal", portable spectroscope for 
qualitative metal analysis, semi-quantitative determination. 


ake 


Fisher stocks what you need for fast delivery—over 
20,000 apparatus items, 7,000 chemicals in 750,000 sq. ft. 
of warehouse space. Example: stabilized Karl Fischer Rea- 
gent designed for repeated use with negligible titer loss. 


ust out of Fisher Scientific’s development lab is 
the new, automatic Titrimeter® (left), designed 
for rapid, precise potentiometric titrations. It’s typical 
of hundreds of new instruments developed by Fisher 
engineers to help you do your job more speedily, 
accurately, conveniently, safely or economically. 
Product development is only one facet of Fisher 
... others are briefly described on these pages. Al- 
together, they are the reason why Fisher Scientific 
is a leader in laboratory instrumentation and reagent 
manufacture and your complete source for 
laboratory needs. 


Fisher services your needs ... from expert repairs to in- 
valuable technical assistance. Example: Fisher's Gas Chromatog- 
raphy Laboratory has provided many time-saving, efficient ap- 
proaches to analysis of gases and low-boiling liquids. 


Want to know more about how Fisher can help 
you? Full details in free, data-packed bulletins. Just 
clip, fill out and mail coupon to Fisher Scientific 
Company, 107 Fisher Building, Pittsburgh 19, Pa. 


Fisher Scientific Company 
107 Fisher Building 
Pittsburgh 19, Pa. 


Please send me information on the following: 
“This Is Fisher”’ “Stabilized Karl Fischer Reagent”’ 
Fisher ‘‘Titrimeter” Gas Chromatography 
Fisher ‘‘Duo-Spectranal” 


Please Print 
Name 
Company 


Street 


FISHER SCIENTIFIC 


World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 


Boston « Chicago « Fort Worth + Houston « NewYork « Odessa, Texas 
Philadelphia « Pittsburgh « St.Louis « Washingtoi. * Montreal « Toronto 
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ANOTHER NEW DEVELOPMENT IN TESTING MACHINES 


WIEDEMANN-BALDWIN 











The latest in a continuing series of Wiedemann- 
Baldwin new testing developments is the Mark 
E, primarily a tension testing machine consist- 





ing of a single unit assembly containing the 
Loading System, Load Measuring Cell and Load 
Indicator. Adaptors for compression testing can 
be supplied, if desired. 

The Loading Frame has been designed for 
a maximum capacity of 10,000 Ibs., and multi- 
range indicators having maximum capacities of 
10,000 Ibs., 1,000 Ibs., and 100 Ibs. are avail- 
able. 

included in its features is the positive guid- 
ing of the loading head, precise SR-4® load 
weighing system unaffected by crosshead guid- 
ing, 12” per min. maximum testing speed, elon- 
gation counter, automatic return, full range of 
accessory equipment for all testing require- 
ments. 

This electro-mechanical unit is designed 
for production testing . . . quality control... 
research/development. Take advantage of the 
high performance standards for accuracy, qual- 
ity.and dependability assured in the 
Wiedemann-Baldwin Mark E. Write today for 
detailed literature. 


BALDWIN. 


WIEDEMANN MACHINE COMPANY 
GULPH ROAD *+ KING OF PRUSSIA, PENNSYLVANIA 


Sales Offices: Mount Vernon, N. Y.; Silver Spring, Md.; Pittsburgh; Chicago; San Francisco; in Canada: Peacock Bros., Montreal. 
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In This Issue... 


> Test methods for wool, a material nearly as old as man himself, have been put on a 
scientific basis only in recent years, largely through the efforts of ASTM Committee 
D-13 on Textile Materials. The extensive research that underlies present-day testing 
and sampling procedures for wool is reviewed by some of the pioneers in the field 


> The onset of intercrystalline cracking as an indication of a transition point of “equi- 
cohesion” in creep rupture needs to be re-examined 


> Particle-size distribution is an important factor in the workability, density, and strength 
of concrete. Two “effective sizes” are proposed as being superior to the fineness 
modulus for grading sand in the design of concrete mixtures 


>» Thickness of nickel plate up to 12 mils thick on copper can be measured to within 15 
per cent with this nondestructive instrument 


>» Low-temperature hardness measurements can give a quick check on other low- 
temperature properties of metals. Here is an apparatus for making diamond 
pyramid hardness measurements at temperatures down to — 196 C 


> Present commercial organic adhesives for setting ceramic tile were evaluated for 
conformance with Commercial Standard CS 181-52. Many failed to conform. ..196 


> Technical societies play an indispensable role in our modern industrial society. They 
must continually re-examine the services they offer to keep pace with rapid change 


> The effect of outer-space radiation on the properties of materials is coming under 
intensive study in Committee E-10 on Radioisotopes and Radiation Effects 


>» Materials and electron device processing is the subject of a three-day symposium 
scheduled for Philadelphia the first week in April. Cleanliness and other problems 
connected with electron devices will be covered in the 35 papers 


COVER PHOTO: 


Interferogram of the surface of thermally etched poly- 
crystalline aluminum oxide (1000). Twelfth ASTM 
Photographic Exhibit. C. C. Hartelius, General Electric 
Co., Schenectady, N. Y. 
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THE UPPEF 


The Scott Model CRE Constant-Rate-of-Extension 
Tester combines the precision of an electronic 
weighing system . . . with exclusive “user-designed” 
features to make it today’s simplest, most con- 
venient, most versatile tensile tester for laboratory 
or production testing. 





The Upward Moving Crosshead offers greater 
operating convenience because it enables a seated 
operator to observe specimen behavior at eye-level, 
even when testing high elongation materials. The 
crosshead pulls the top holding clamp away from 
the lower fixed clamp at a preselected constant rate 

.. with the resultant force measured electronically 
and converted into easily understood stress-strain 
information on a strip chart. 


Testing Simplicity is another built-in advantage 
with the Model CRE. Finger-tip controls provide a 
wide range of crosshead speeds, complete and 
instant crosshead start-stop control, and a wide 
range of test capacities. Even the non-technical 
operator can obtain highly accurate test data, 
easier and faster . . . and make more tests per day 
at surprisingly low cost! 


A Versatile Tester, the Model CRE uses all Scott OBSERVE IT HERE 
interchangeable clamps and fixtures to meet ASTM, 

ISO and Industry Test Methods. Special test acces- 

sories such as “pipping control” (for elastomeric 

testing), specimen dimension compensator, “time- 

to-break” signal, and others help you to meet your 

own industry require- 

ments On a sure, sim- 

ple and economical 

basis. There are p : 

many more Model i 2a LOAD IT HERE 
CRE advantages, | 

too. Write for CRE 

Brochure. Scott Test- 

ers, Inc., 120 Black- 

stone St., Providence, 

R. 3. Fe. Beater 

1-5650 (Area Code 

401). 


SCOTT TESTERS 


THE SURE TEST . SCOTT! 
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Scientific Methods of Wool Testing—A Model for 
the Textile Industry 


NOTE Reprints of “Scie ntifuc Vethods 0} Wool Testing,”’ which include this 
ntroduction plus the three papers following, are available from ASTM Headquar- 


Introduction 


By JACKSON BAUER 


Over the years Subcommittee A-3 on 
Wool Fibers, of ASTM Committee D-13 
on Textile Materials, has pioneered in 
standardizing methods of testing and 
sampling procedures for wool that today 
are used world-wide. It was decided 
to present some of the details of these 
extensive investigative studies in a 
Symposium on Scientific Methods of 
Wool Testing—a Model for the Textile 
Industry which was held on March 20, 
1958, in connection with the meeting of 
Committee D-13. 

The individuals selected to present 
these papers have distinguished them- 
selves in the development of test 
methods for wool through years of re- 
search and practical application of the 
methods involved. 

Research in test methods for wool has 
reached a point of recognition and ac- 
ceptance by the wool industry only in 
recent years. Since wool is a_ fiber 
known and used by man from the ages 
of antiquity, it was only reasonable for 
many manufacturers in this industry to 
assume that the scientific method has 
little place in an industry so completely 
dependent upon art and “practical 
know-how and experience.’ Today, 
the industry is operating on a new level. 
Millions of dollars worth of wool is 
bought and sold annually with the vields 
based on scientific methods of core 
sampling and core testing. Similar 
values in wool top is being determined 
through scientific testing for wool fine- 
ness. The manufacturing processes of 
wool are accomplished more efficiently 
and with results heretofore unattain- 


Director of Research, Automotive Divi- 
sion, Collins and Aikman Corp., Albermarle 
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ters. Prices on request 


The three papers following this introduction cover the assessment of quality, 
sampling methods, and recent developments in test methods for wool. 
able, thanks to the new test methods for of modified wool by chemical processes 
the rapid assessment of wool quality. to obtain functional end uses necessary 
A more complete knowledge of tests for to meet the demands of a changing 
wool damage has resulted in the concept textile world. 


Woot Corina 
Twelfth ASTM Photographic Exhibit. D. R. Condon, United States Testing Co., Inc., Hoboken, N. J. 
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The Assessment of Wool Quality. 


By E. M. POHLE 


Fs riMt immemorial 


wool has been important in mankind’s 
individual and collective economy. Pro- 
duced in many areas of the world and 
under climatic and 
mental conditions, the 
world nonetheless have many properties 


various environ- 


wools of the 
in common. However, there are also 
many variations, not only in the produc- 
tion of the various countries, but in the 
individual clips, 
Systems of classification, often identical 


fleeces, and fibers 
in some respects, differ in application 
according to regional, local, or individual 
influences. Commerce in wool would 
be facilitated through greater uniformity 
in expression and interpretation of 
terms used in wool classification. 

Wool research has expanded greatly 
in many Industrial and 
institutional investigators have 
tributed much to the knowledge and 
Through 


countries. 


con- 


performance of the wool fiber. 
their efforts technological advances 
have resulted and descriptive terms 
known a relatively few years 
ago have become a part of the usual 
trade terminology. One of the lead- 
ng exponents and coordinators of the 
scientific approach has been the ASTM, 
and in the field of wool this has been 
mainly Wool 
on Textile 


S( arcely 


Subcommittee A-3 on 
Fibers of Committee D-13 
materials, 


Fineness Test Methods and 
Specifications for Wool and Wool Top 


toward 
been 


Of the many objectives 
which Subcommittee A-3 has 
working, the assessment of the fineness 
of the fiber is of primary importance. 
Whether considered in the preparation 
of wool for market, in grade classifica- 
tion, in production, or in manufacture, 
fiber fineness has received attention for 
many years. 

Karly attempts at classifying wool 
and wool tops were through visual or 
subjective means based on training and 
experience. Such procedures were used 
in the development of this country’s 
first official standards for grades of 
raw greasy wool. These standards, 


embracing but seven grades, were 


NOTE—DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors Ad- 
dress all communications to ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa. 


! 1958 Book of ASTM Standards, Part 10, 


p. 188 
2 [bid., p. 221. 
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established by the Secretary of Agri- 
culture in 1923, after much investigative 
and correlative work between the 
marketing agency of the Federal govern- 
ment and = the industry. In 
1926, after further consultations with 
the industry here and abroad, the 
grade standards refined, 
standard series of 12 official 
grades, from 80’s to 36's, was pro- 
mulgated. At the time, 
panion standards for wool top were 
established. The basis for these two 


wool 


seven were 


and a 


same com- 


standards was fineness or 
diameter of fiber, grades being repre- 
sented through selected to 
show the limiting fineness of 


series of 


samples 
each 
grade. 

Task groups ol 
were first 


Subcommittee A-3 
organized for 
work 


cooperative 


wool measurement among. in- 
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Fig. 1. 


56s 54s 50s 48s 46s 44s 40s 36s 
Grade 


dustry, government, and commercial 
laboratories during the latter part of 
the 1920’s and early 1930's. After 
extensive studies and interlaboratory 
tests, Tentative Methods of Test for 
Fineness of Wool (D 419)! were issued 
in 1935. Later, 
series of S grades of 
evolved; these were published jointly 
in 1937 by the industry and by the 
Society as part of the Specifications 
and Methods of Test for Wool Tops 
(D 472).2 After further study and 
interlaboratory tests and 
continued checking with various seg- 
ments of the industry, the top specifica- 
tions and methods of 
were further revised. In this revision 
D 472 in 1956, the fineness specifica- 
tions were extended to cover 14 grades 
from 80’s (or fine 


specifications for a 
wool top were 


humerous 


measurement 


to 36’s (or coarse). 


4 





Or ry 


et 


Average fineness of top, card sliver, and noil by grade. 


eamenaagnnuanyt1 ie 


ELROY M. POHLE received his B.S. in agriculture from Wyoming Uni- 
versity in 1932, and in 1937, a master’s degree in wool and fiber technology 


from the same university. 


He was in charge of the wool research program 


of the USDA Western Sheep Breeding Laboratory at Dubois, Idaho, from 
1938 to 1947. He has been in charge of the USDA wool grades and stand- 
ards program in Washington, D. C., and later in Denver, Colo., since 1947. 
He is presently in charge, USDA Livestock Division Wool Laboratory, 
Standardization Branch, in Denver, Colo. 
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\ccompanying the new grade specifica- 
tions was a revision of the methods of 
test, incorporating the latest advance- 
ments in the field of fiber technology. 
The specifications and methods of 
test in Specifications D 472 correspond 
to the official top 
methods of test 


U. S. 


standards and 
promulgated by the 
Department of Agriculture, 
effective January 1, 1955. They are 
used by state and Federal government 
procurement agencies, the Top Ex- 
change, and the industry in general. 
The many studies and interlaboratory 
tests on wool conducted in recent years 
such 
as application of statistical design to 
sampling, preparation of samples for 
testing, instruments and de- 
vices, calibration, number of tests, 
calculation and interpretation of results, 
ete. All these have contributed much 
to improved 


have covered numerous aspects, 


testing 


testing 
methods, closer eontrol, and a_ better 
understanding in general of the method- 


sampling and 


ologies and principles involved. 

In a major study not long ago the 
Department of Agriculture sought to 
show how the fiber fineness of wool 
compares during the various stages of 
processing from the grease wool (repre- 
sented by ecard sliver) to the finished 
top (1). This relationship is presented 
in Fig. 1. In this undertaking, em- 
bracing wools of domestic and foreign 
origin, cooperation was liberally eX- 
tended by members of Subcommittee 
A-3 representing 19 establishments in 
the industry. 

Figure 2 is a scatter diagram with a 
regression line showing the fineness 
relationship of wool top and raw wool. 
Equations were developed from these 
data whereby the expected fineness of 
top can be estimated from the fineness 
of the raw wool, using the simple linear 
regression equation: 


Y. = 0.1921 + 1.0171X 
where: 


Y fineness of wool top, and 
X = fineness of raw wool. 


Conversely, the average fineness of 
raw wool needed to produce a top of a 
given may be calculated as 


follows: 


fineness 


X = 0.0442 + 0.9747) 
where: 


X = fineness of raw wool, and 
Y. = fineness of wool top. 


The first phase of the wool-to-top 
project consisted of the study of 
samples obtained from mills. Later 
the Department of Agriculture arranged 
for the processing in several plants of 


$The boldface numbers in parentheses 
refer to the list of references appended to this 
paper. 
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nearly a million pounds of wool. By 
pooling the information from these 
studies which covered approximately 
200 lots, specifications were developed 
for average diameter and fineness 
distribution for raw wool, grades 80’s 
to 36’s inelusive (2). The ASTM 
42 ‘ 


was reviewed and its acceptance recom- 
mended. Although immediate inter- 
national concord can hardly be ex- 
pected, the interchange may be viewed 
as progress in the direction of inter- 
national standards for use in commerce 
and industry. 
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Scatter diagram and regression line showing the fineness relationship of wool 


top and raw wool. 


proposed raw wool 
specifications and incorporated them 
in a revision of Methods D 419, in 
1955. The application of the pro- 
posed fineness specifications in grade 


accepted these 


placement, based on measurement re- 
sults for grease wool, by lot, is presented 
in publications of the U. 8. Department 
of Agriculture released in ‘1957 and 
1958 (3) and (4). 


21.89, 
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Fig. 3.—Control chart: 


Importance of Wool Fineness in Fabrics 
For several years, as time and ma- 
terial have permitted, the wool fineness 
task group has been conducting inter- 
laboratory studies to investigate what 
changes, if any, take place in the wool 
fiber diameter during the processing of 
the raw wool into yarn and fabric, in 
both the worsted and woolen systems. 


average diameter of fiber in microns, lot No. 58-27, as deter- 


mined in interlaboratory tests. 


International Studies 

In 1957, the Society received from 
the International Standards Organiza- 
tion a document entitled ‘“Determina- 
tion of Wool Fiber Diameter by the 
Projection Microscope Method.” The 
method was essentially the same as the 
ASTM procedure, and like it repre- 
sented several years of work. 
years earlier, in 1949, the Indian 
Standards Institution issued its 
Standard Specification for Grading of 
Wool for Export 677.313 (083.75) 
(54) which included a Method for 
Determination of Yield. This draft 


some 


Several such studies have been com- 
pleted, and others are planned. These 
may determine the feasibility of de- 
veloping s ecifications for wool fine- 
ness in fabrics. 
Fineness Measurement Reference 
Standard 

An important piece of work of Sub- 
committee A-3 has been directed to- 
ward the selection of a wool top for 
fineness measurement reference pur- 
In an interlaboratory test, par- 
ticipated in by 16 laboratories, results 
were obtained which indicated that 
the top under consideration, lot No. 


poses. 
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58-27, was suitable. General averages 


for this top, a 64’s, were: 
19 M 
00 u 
, 2s per cent 


Average diameter 
Standard deviation 
Coefficient of variation 
Distribution: 

10.0 to 20 u 

20.0 to 30 u 

30.1 « and over 

10.1 w and over 0 


2.05 per cent 
Sl per cent 
84 per cent 
36 per cent 
As shown in Fig. 3 there was good 
between laboratories, all 
diameter of fiber 
control limits of 


agreement 
values for average 
the 
+2 standard errors of the mean. 

The the 
reference top is to provide a means for 
the calibration of the 
checking of operators, and the unifica- 
tion of the measurement procedure. 


coming within 


purpose ol measurement 


instruments, 


Measuring Instruments 


Several general types of instruments 
are available in this country for measur- 
ing fineness. The microprojector, in- 
volving microscopic optics, has long been 
in use. This instrument 
for direct longitudinal 
tional measurement of 
conjunction with a 
strip (of graded 


section 


may be used 


and CTOSS-SCC- 
fibers, or in 
comparator film 
specimens In CTOSS- 
for analysis of other specimens 
by comparison of cross-section patterns. 
Adaptations of the microscopic tech- 
niques are the only means in current 
use by which fiber fineness distribution 
as well as the fineness average may be 
obtained. Of more recent adoption is 
the basis of the air-flow type apparatus. 
One of these, the Micronaire, has been 
the basis of a method of test for wool 
top tor A wool scale 
was added for this instrument in 1956, 
thus making the Tentative Method of 
Test for Average Fiber Diameter of 
Wool Tops, Card Sliver, and Scoured 
Wool by Micronaire Method (D 1282)4 
ivailable for both wool and wool top. 

Another air-flow instrument recently 
introduced for determining average 
fiber the Port-Ar. This 
shown to the wool 
group at the spring meeting of Com- 
mittee D-13 in 1958. 

The British have recently proposed 
a Tentative Textile Standard No. 51, 
1958, “Determination of Wool Fiber 
Fineness by the Air-Flow Method.” 
Che British instrument is similar to 
the Micronaire, except that a current 
of air is drawn through the specimen 


several years. 


fineness is 


instrument Was 


*' 1958 Book of ASTM Standards, Part 10, 


473. 
Journal, The Textile Inst., Vol. 49, No. 
, July, 1958. 
6 Thid., p. 556 
7 [bid., p. 2% 
8 [bid., p. 
* [bid., p. 6 
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instead of foreed through it as in the 
American version. 


Mohair Tops 


Within the scope of the committee’s 
work are those animal fibers closely 
allied to wool. Through the coopera- 
tion of the trade, the task group has 
developed Specifications and Methods 
of Test for Fineness of Mohair Tops 
(D 1381),° which cover specifications 
for eight grades—40’s, 36’s, 32’s, 30’s, 
28’s, 26's, 22’s, and 18’s, together with test 
procedures. Another grade, 24’s, may 
be added. 

Cashmere 

During the 1958 spring meeting of 
Subcommittee A-3, in response to trade 
inquiries and committee 
was appointed to work on definitions 
and test methods for fiber diameter, 
specifications, and standards for cash- 
mere. 


requests a 


Other Parameters for Assessment of 
Wool Quality 
Length 

In large measure, length of fiber is 
a determinant of the end product. 
In general the longer wools of a grade 
are more advantageously processed on 
the worsted svstem the shorter 
wools the The ASTM 
long ago recognized this and has had 
available since 1938 its Method of Test 
for Fiber Length of Wool Tops (D 
519).7. Through the use of a multiple- 
comb apparatus, as described in the 
test method, the average fiber length of 
wool top and length by $-in. increments 
may readily be determined. 


and 


on woolen. 


Length of staple in raw wool, formerly 
estimated by a rule-of-thumb procedure, 
is now determinable the ASTM 
Method of Sampling and Testing 
Staple Length of Wool in the Grease 
(D 1234)... Developed with the assist- 
ance of members of the trade, together 
with personnel of the Department. of 
Agriculture and of agricultural colleges, 
the method establishes the length of the 
staple in its normal or unstretched state. 
Processing studies have shown that a 


TABLE I. 


by 


COMPARISON OF 


the 
uh- 


exists between 
average length of the 
stretched staples of a wool, as 
determined by this method, the 
average fiber length of top made from 
that wool (3,5). 

Although the ASTM Method of 
Test for Fiber Length of Wool Tops 
(ID 519) does not embrace length speci- 


high correlation 


normal or 


and 


fications for wool tops, length require- 
for tops are the 
Wool Associates of the New York 
Cotton Exchange, Ine., for various 
grades and types from 80's through 
5S’s. Length determinations of 
for 


ments specified by 


wool 
while 
standards, are 


ASTM = Method 


top Exchange 


based on 


purposes, 
Exchange 
made according to 
D 519. 

In the trading of 
Exchange, 
requirements 


raw wool on the 
average stretched length 
for the grades 
serve as the guides, along with other 
quality for 
purposes. the 
studies of numerous lots of wool, it is 
felt that the unstretched 
significance and should be acceptable 
in estimating the staple length of raw 
wool. Accordingly, for market classi- 
fication purposes, length guides, based 
on the unstretched length, have been 
suggested by the U.S. Department of 
Agriculture (6). 

Table I presents data showing the 
repeatability for length determination 
through proper application of the ASTM 
Method of Sampling and Testing Staple 
Length of Wool in the Grease (D 1234). 
A complete statistical analysis of data 
leading to the development of sampling 
schedules for raw wool is set forth in ref- 
erence (7). 


various 
characteristics, valuation 
However. on basis of 


staple has 


In another phase of fiber length work, 
the task group developed the 
Tentative Method of Test for Fiber 
Length of Wool (D 1575)° other than 
top. This for 
estimating wool in 


wool 


designed 
length of 
scoured 


method is 
fiber 
such as 


assemblies, wool or 


card sliver. In combination, the scope 
of the length methods would therefore 
make length determination 
whether the the 
state or scoured, or in the card sliver 
or top sliver form. 
A transparent 


possible 


wool be in 


grease 


grid length method, 


AVERAGE UNSTRETCHED LENGTH IN INCHES OI 
GREASE WOOL STAPLES DRAWN FROM X-LOT AND \ 
SAME ORIGINAL 


LOT PORTIONS OF THE 


LOT. 


Average Unstretched Length 


of Duplicate Lot 

Original 
Lot 

Number X-lot \ 


5195 
748 


799 


5074 an 2.¢ 
4837 3 
39045 3 
58003 3 
5034 wa 
29002 4 


wo Oo Ww Ge be bo bo bt 
re 


Staples Drawn From 


-lot 


87 
48 


Difference 
In Average 
Length 


0.01 
0.07 
0.11 
0.01 
0.09 
0.06 
0.01 
0.04 
0.12 


@A“t” value of 1.96 is significant at the 5 per cent probability level. 
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i rapid procedure developed commer- 
clally showing a length diagram of a 
wool top, is currently under study by 
the Wool Length Task Group. This 
method should be useful for routine 
checking in the mill. 


Strength 


Strength of fiber is another property 
of wool to which task groups have given 
much study. These studies led to the 
development of the Method of Test 
for ‘Tensile Strength of Wool Fiber 
Bundles (D 1294). 


Crimp 

Crimp in wool, seen superficially, is 
the natural wave along the fiber or 
Attempts are 
through processing and utilization re- 


staple. being made 
search to learn more about the effects 
of wool fiber crimp on Varn behavior, 
performance, and fabric quality. 

A task group on crimp in wool was 
formed in Subcommittee A-3 in March, 
1957. After review of available in- 
formation, a method for determining 
crimp wave frequency and crimp type 
was adopted and an _ interlaboratory 
test on samples undertaken. 

Neps, Slubs, and Vegetable Matter 

A task group has, since 1954, been 
actively studying definitions and_ test 
methods for the presence of neps, slubs, 
vegetable matter, colored fibers, and 
kemp fibers in card sliver and top. 
Interlaboratory tests have been held 
and a proposed method for test for 
neps in wool tops! is under considera- 
tion This method covers the deter- 
mination of the number and size of 
neps or gregates of tightly 
retain 
their identity even upon removal from 
the sliver or top Fig. 4). 


small ag 
I 


ibers which 


entangled weol 


Moisture 


Moisture in wool is an important 
Other aspects of the 
problem and other methods of moisture 
determination are being investigated. 


consideration. 


Color 

A factor of importance in wool is 
Besides the distinct departures 
from white, such as black and brown, 


color. 


resulting from major pigmentation, 


there are shades of yellowness and 
affect wool 


A task group has been 


grayness which materially 
appearance 
appointed which in its initial studies 
has been using a color comparator de- 
veloped by the Department of Agri- 
culture for 
In wools of the carpet type, 
likewise important, and the 


domestic appare!] wools. 


color is 


develop- 


[bid., p 48S. 
i! This has now been issued as Tentative 
Method of Test for Neps in Wool Tops 
60 T), 1960 Suppleme nt to Book of 
ASTM Standards, Part 10. 
12 1958 Book of ASTM Standards, Part 10. 
1959 Supplement to Book of ASTM 
Standards Part 10. 
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Fig. 4. 


ment and employment of means for 
determining and evaluating color in 
such wools will necessitate further ex- 
tensive study. 


Other Methods of Test 


Many methods of test relating to 
wool other than those discussed have 
been developed by Subcommittee A-3 
and other subcommittees, such as 
ASTM Methods D 1060 for Core 
Sampling of Raw Wool; D 584 for 
Wool Content of Raw Wool (Laboratory 
Seale); D 1334 for Wool Content of 
Raw Wool (Commercial Scale); D 1113 
for Vegetable Matter and Alkali- 
Insoluble Impurities in Secoured Wool; 
D 1285 for Tolerances in Woolen 
Yarns; D 418 for Pile Floor Coverings; 
D 1230 for Flammability of Clothing 
Textiles;'? D 276 for Identification 
of Fibers in Textiles; D 461 for Felt; 
D 462 for Wool and Part-Wool Fabrics; 
D 1425 for Uneveness of Textile 
Strands; and D 1117 for Nonwoven 
Fabrics.' 


Potential Use to Wool Growers, 
Buyers, and Fabric Manufacturers 


For the most part, the developments 
enumerated which have contributed to 
the more precise assessment and de- 
termination of certain quality factors in 
wool span less than a quarter of a 
century, and some less than a decade. 
As further work is carried out, oppor- 
tunities for improvement or refinement 
or new applications are seen. For 
example, in the fiber fineness field 
there have been changes in technique, 
from the long fiber and cross-section 
procedure to the preferred longitudinal 
short fiber method. Recently, rapid 
air-flow methods have come into use, 
and we also hear of developmental 


Visual comparator illustrating nep size for classification. 


work on the application of electronics 
to the measurement of fiber fineness 
and variability. Initially directed 
mainly to wool top, these advanced 
procedures will have increased appli- 
cability throughout the whole range 
of processing from the raw material to 
the finished product. 

Just as we have seen improvement in 
methods and their application in the 
past, so may we expect further progress 
in the future. Segments of the wool 
growing and marketing industry have 
sought means of applying some of the 
technological advances to wools. still 
in primary hands. As a result, the 
Department of Agriculture’s Wool 
Laboratory at Denver has been author- 
ized to aid in this work and has been 
conducting studies at 
cooperatives. Through sample _ test- 
ing, using modified laboratory pro- 
cedures, efforts have been made to 
ascertain at assembling points informa- 
tion on staple length, fineness, yield, 
color, ete. If such innovations prove 
feasible, their introduction should con- 
tribute to improvement in the prepara- 
tion and marketing of the wools of 
this country. Furthermore, as_ the 
wool grower’s knowledge of the prop- 


several wool 


erties and characteristics of his com- 
modity increases, he will be able to 
adjust more intelligently his practices 
and his breeding program. 

The work that has been done in the 
past and that which is now in progress 
in this field of wool research will, 
among other things, mean better defini- 
tion of wool’s quality characteristics, 
make possible more specific determina- 
tion of the value of lots of wool, make 
available a better means of differentiat- 
ing the performance possibilities of 
lots, facilitate marketing reporting, 
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and provide 
business 


a common language in 
transactions. For its part 
in this work, Subcommittee A-3 on 
Wool Fibers can take pride in its con- 
tributions to the knowledge of one of 
the world’s great industries. 
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Probability Sampling Methods for Wool 


By LOUIS TANNER 


A, rHE 1949 Annual 


Meeting of the Society there was pre- 
sented a paper entitled ‘Some Problems 
in the Sampling of Bulk Materials” (1). 
\ Symposium on Bulk Sampling was 
held during the 1951 annual meeting (2 
and another in June, 1958. In 1954, 
ASTM Committee E-11 on Quality Con- 
trol of Materials sponsored the Recom- 
mended Practice for Probability Sam- 
pling of Bulk Materials (E 105).2 Cur- 
rently the Society is considering a pro- 
posal for a cooperative study of the 
theoretical and practical aspects of 
sampling all kinds of bulk materials of 
importance to industry. 

The immediate initial stimulus for 
these activities was the successful 
development by D-13 Subcommittee 
A-3 on Wool Fibers, of the Method for 
Probability Sampling of Raw Wool 
1D 1060)* first published in 1949. A 
number of specific problems were en- 
countered in the development of this 
practicable sampling procedure, prob- 
lems that may face other investigators 
on other materials. A brief résumé may 
prove interesting and enlightening. 


NOTE—DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors Ad- 
dress all communications to ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa 


* Presented at the meeting of Committee 
D-13 on Textile Materials, October 16, 1958. 

‘The boldface numbers in parentheses 
refer to the list of references appended to 
this paper. 

2 1958 Book of ASTM Standards, Part 3, 
p. 914; Part 4, p. 1373; Part 5, p. 1075; Part 
6, p. 966; Part 7, p. 1435; Part 8, p. 1557; 
Part 9, p. 1952; Part 10, p. 1440. 

-1958 Book of ASTM Standards, Part 
10, p. 386. 

4 Tbid., p. 300. 

§ Ibid., p. 332. 

¢ Tbid., p. 592. 
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Judgment Samples 


What distinguishes Method D 1060 
from most other ASTM = sampling 
methods for textile materials is that it 
purports to be a probability sampling 
method. Method D 626 on Fire Re- 
tardant Properties of Treated Textile 
Fabrics,‘ for example, merely states: 
“Samples of not less than 2 sq yd of 
fabric shall be selected for test.’ The 
sampling instruction in Method D 737 
on Air Permeability of Textile Fabrics® 
“Five test specimens at least 10 
by 10 in., representative of the fabric 
to be tested, should be provided or tests 
may be made on the fabric at five places 
as widely separated as possible without 
cutting.” 

For the sampling of cotton fibers, de- 
tailed procedures are provided — in 
Method D 1441,° the nature of which is 
illustrated by the following excerpts 
applicable to a bulk laboratory sample: 
“Take portions of cotton from different 
parts of the bulk source sample in order 


reads: 


to preserve representativeness and to 
provide a composite sample that is 
sufficiently small to be handled easily 
at the laboratory” consisting of ‘‘at least 
100 g (4 02) of cotton or cotton products 


ems | 


extracted from the bulk sources sample 
in a manner to preserve representative- 
ness.”’ 

The common characteristics of these 
and similar sampling instructions in 
many methods are an awareness of the 
need for representativeness in samples, 
and admonitions to secure and preserve 
Just what is meant 
by this term and how to determine ob- 
jectively whether or not it has been 
stated. Without 
doubt, the sampling instructions in our 


representativeness. 


achieved are not 


methods have been based on extensive 
experience, and usually samples ade- 
quate for the particular purpose at hand 
will be obtained when the instructions 
are carefully followed by experienced 
operators. However, samples so ob- 
tained often depend on the judgment or 
intuition of the sampler, and we have 
no objective procedure for evaluating 
either the judgment of the sampler or the 
probable limits of error of the sample. 


Probability Samples 


In contrast with judgment samples 
there are so-called ‘probability’? sam- 
ples. The essential characteristic of 
the latter is that they have been drawn 
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by specified procedures such that the 


precision of the observed properties of 
the sample may be objectively predicted 
or estimated by application of the 
mathematical theory of probability. 
The general conditions that must be 
met in a probability sampling plan are 
how fairly well known and are described 
in Recommended Practice E 105. Some 
of the requirements are: 
ictual or imagined subdivision of the 
material into unique units, or classes of 


essential 


units, each of which has an equal (or 
known) chance of being drawn into 
the sample; truly 


from these units; 


random selection 
knowledge of the 
nature of the distributions of the 
properties of interest; and estimates of 
the standard deviations of the distri- 
butions. Details of the applicable 
statistical theory are readily available 
3,4). 

There is a considerable gap between a 
statement of the mathematical condi- 
tions for a suitable probability sampling 
plan for a bulk material and the specific 
instructions on how to meet these condi- 
tions in practice. Sometimes it is 
physically or economically impossible to 
meet the requirements under existing 
Often, however, the physi- 


conditions. 
| 


Cu and economic obstacles may be Fe- 


duced or overcome This was the case 
with the sampling of wool in packages, 


described bel mw 


Characteristics of Lots of Raw Wool 
in Packages 

Raw wool appears in commerce in lots 
f up to several hundred bags or bales 
ranging in weight from 200 to 1200 Ib, 
depending on the source, but fairly 
unliorm for any one source. Among 
the properties of interest are the yield, 
grade or fineness, length of staple, color, 
tensile strength, crimp, amount and 
type ol vegetable matter present, ete. 
For many of these properties, laboratory 
tests are available. The problem 1S 
how to obtain, economically, a sample ol 
known and controlled precision on which 
to conduct the tests 

The properties vary from bale to bale 
within a lot and from portion to portion 
within a bale. The variability of some 
properties may be quite high. For 
example, a lot of greasy Australian wool 
may consist of bales differing in per- 
centage of wool content by as much as 
30 percent. The range in yield between 
two portions of wool from the same bale 
may also be of the same order of mag- 
nitude. With such heterogeneous ma- 
terial. the selection by judgment of a 
laboratory-size representative sample is 
most difficult and, as experience has 
shown, often fails by a considerable 
margin. 


Features of Sampling Method D 1060 


The essential features of Method 


1 [bid., p. 460. 
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D 1060, the method devised to meet this 
situation, are: 

1. A practical coring device is 
described by means of which a small 
portion of wool may be obtained 
economically and conveniently from an 
unopened bale. 

2. <A tabulation is provided of the 
standard deviations of the percentage 
of wool content between bales in a lot 
and between cores within a bale, for 
each major type and source of wool. 
This tabulation is based on very ex- 
tensive experimental data obtained over 
a number of years. 

3. Detailed operating and other 
instructions are given for proper two- 
stage sampling, that is, for the selection 
of primary units (bales) and the drawing 
of secondary units (cores). 

4. Two formulas are presented 
which together enable one to calculate 
the most economical two-stage sampling 
plan for the desired level of precision. 
A sampling plan consists of a specifica- 
tion as to the number of bales to be 
sampled and the uniform number of 
cores to be taken from each of these 
bales. 


Problems in Development of Method 
D 1060 


Sampling Device.—Perhaps the most 
important factor contributing to the 
successful development of the sampling 
procedure for wool was the invention of 
the coring tube. Very often success or 
failure hinges on the means available for 
taking a secondary unit of material. 
The design of the device must meet cer- 
tain requirements. Obviously, the de- 
vice must not change the property unde 
investigation. One cannot use a coring 
tool that cuts fibers if the staple length is 
to be measured; for this purpose a 
different tool must be used, such as the 
barbed spear, also devised by Subcom- 
mittee A-3 and described in the Method 
of Sampling and Testing Staple Length 
of Wool in the Grease (D_ 1234). 
Friction in coring generates heat which 
may affect the moisture content. This 
factor is important in sampling for wool 
yield but not for fiber fineness. In con- 
nection with the former, accordingly 
studies were necessary to determine 
optimum methods for reducing frictional 
heating effects—speed of rotation, nature 
of cutting edge, alternation of sampling 
tubes, tube wall thickness with relation 
to diameter, finish of the exterior metal 
surface, ete. 

Less obvious is the effect of the design 
of the cutting edge, smooth or serrated. 
The latter cuts cores more easily under 
certain conditions, but some tooth 
designs may alter the content of some 
impurities included with the core. 
Again, the absolute and relative tube 
diameter and wall thickness may be 
critical for different types of pack and 
condition of the wool. A uniformly 


small-diameter device may merely push 
loosely packed wool aside without coring 
it; on the other hand, with densely 
packed wool it is easier to cut and to 
penetrate with a small-diameter tube 
with an even smaller cutting edge. 
Many other design details of critical 
importance for wool sampling could be 
cited. In the general case, no factor 
should be overlooked; success or failure 
may depend on the sampling device 
used. 

\ different problem that may be en- 
countered is this: To what extent does 
the sampling device or procedure dam- 
age the material sampled? One would 
not think of cutting a section through a 
bolt of expensive fabric, even if this 
would most easily produce the most 
representative sample. In the instance 
of baled wool, opposition was immedi- 
ately encountered from those who feared 
that a coring device would materially 
increase the noilage of the wool. Such 
fears, if well founded, would at once 
make such a device unsuitable. Ex- 
perimental investigation of this question 
by the task group was not feasible. 
However, an elegant solution was 
arrived at mathematically. Equations 
were derived for calculating the distri- 
bution of cut fiber lengths both within a 
bale after coring and within the core 
itself. Fortunately, the calculated in- 
crease in noilage was found to be 
negligible under the proposed conditions 
of sampling. These equations are appli- 
cable to other similar situations and 
fibers; they, together with their deriva- 
tion, have been published (5). 

Statistical Data.—The calculation of a 
sampling schedule by means of the 
equations previously referred to pre- 
supposes that we have knowledge of the 
magnitude of the components of vari- 
ance involved. We never really know 
the exact values, but good estimates are 
quite satisfactory. Sometimes such 
estimates are readily made from existing 
information. Often, as in the case of 
wool, data are lacking. The aceumula- 
tion of such data for wool was a long, 
tedious job involving thousands of tests 
on individual cores. The estimates ob- 
tained from this study appear to be 
reasonably constant for each class of 
wool, but there is no assurance that 
they will remain so, since they depend in 
part on changing practices of prepara- 
tion, grading, packaging, and formation 
of lots. Continuous re-evaluation of the 
statistical parameters is necessary. If 
the cores were not composited, this 
could be easily done withthe data from 
routine testing. With composited sam- 
ples we lose this statistical data. A pro- 
cedure for checking variances econom- 
ically by a slight modification of the 
compositing practice has been de- 
veloped by the subcommittee and has 
been described (6). The subcommittee 
makes periodic revisions in the tabulated 
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variances to reflect current conditions 
insofar as possible. 

Effect of Compositing. 
samples do not furnish statistical data, 
Another difficulty 
with composited samples is this: the 


( ‘Composite d 
as just mentioned. 


weight of each secondary unit (core) in 
two-stage sampling must be propor- 
tional to the weight of the primary unit 
bale) from which it is drawn. Failure 
ol proportionality mav lead to an 
inflation of the sampling error or even 
to a bias if the variation in propor- 
tionality is correlated with the variation 
of the property of interest. To illus- 
trate: Bales of wool in a lot do vary in 
weight as well as in percentage of wool 
content 
also vary in weight even when they are 


Furthermore, individual cores 


of the same apparent volume and taken 
with the same coring tool. If the cores 
taken from low-vield bales were con- 
sistently heavier, proportionately, than 
cores from high-vield bales, the com- 
posite sample would be biased, showing 
too low an average vield. This would 
be a serious defect. \ccordingly, a 
correlation study was made in the 
course of developing Method D 1060 
It showed that in only rare instances 
was there sufficient correlation to result 
in anv noticeable bias when coring 
Was properly and conscientiously per- 

with the written 
fortunate 


formed in accordance 
instructions lhe circum- 


stance encountered in this instance can- 


not be presumed to exist for all com- 
modities when compositing of samples 
isused. For wool it was found sufficient 
to incorporate a simple safeguard in the 
method: the variation in the weights of 
bales that may be included in a lot for 
sampling purposes is restricted, and it is 


specified that all cores drawn from a lot 


be of approximately the same dimen- 


SIONS. 

Direction of Boring. Reference has 
been made to the components ol 
variance, the statistical measures of 
variability that control the size (number, 
not weight required for a desired pre- 
cision. In general, the size of sample 
required is proportional to the square 
of the standard deviations involved. 
When the magnitude of the variances 
is great, so large a sample may be 
require das to make probability sampling 
prohibitively expensive. We must re- 
member, however, that the variabilities 
are between specific units, and one type 
of unit may be much more uniform than 
another in a given set of circumstances. 
Wise planning and design may greatly 
reduce the variance units; 
coring affords an 


between 
wool sampling by 
illustration. 
Consider a bale of Australian fleece 
wool. It is packaged by laying fleeces in 
the baling machine in layers, so the wool 
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is in effect stratified. There is more 
variation between cores taken parallel to 
the layers than between cores taken 
perpendicular to the layers. The latter 
are obviously preferable, for this reason, 
as the secondary units, and this is 
generally the case with stratified ma- 
terial. Another and very important 
advantage of cutting across strata is the 
fact that usually the size and weight of 
the secondary units may be materially 
decreased without increasing — their 
standard deviation. How this comes 
about may perhaps best be visualized 
by an examination of Fig. 1. 

Figure 1 is a photograph of part of a 
Australian fleece wool bored 
normal to the layers, that is, in the 
direction of bale 
disks are 
corresponding locations along the length 
of the core. 


core oft 


compression. ‘The 
sections removed from the 


It is at once obvious that 
there is considerable variation in the 
cleanliness of the wool in the avnial 
direction and relatively little variation 
in the radial directions. Reduction of 

affect 
independent 
cores, vet the weight of these smaller- 
diameter cores would be reduced as the 
square of the ratio of diameters. Any 


the core diameter would scarcely 


the variation between 


tendency toward increased variability 
due to diameter reduction could easily 
be offset by a slight increase in cor 
length. These 
clusively verified experimentally — in 
the case of such packaged wools. A 
Q.4-in.  di- 
ameter sampling tube was developed 


inferences wer con- 


mechanically satisfactory 
for use where 2-in. diameter tubes wer 
\ 1-lb composite sam 
ple can thus be obtained that is just as 
representative as the 25-lb  sampl 
formerly taken. 

and preparation for test much mor 
economical, but the test result itself is 


formerly used. 


Not only is sampling 


more accurate, since subsampling is no 
longer required; the gross sample is the 


laboratory-size test specimen. 


Fig. 1. 
tions. 


Another advantage, peculiar to wool 
sampling, may be mentioned in connec- 
tion with drilling the cores perpendicular 
to the layers of wool in a bale. The 
cores break cleanly at the layer of 
maximum penetration so that the core 
is retained in its entirety within the 
tube upon withdrawal. ‘This is not the 
ease with cores taken parallel to the 
lave rs; there may not be a clean break 
and a variable portion of the cut core 
may be pulled out of the tube. This 
factor may be of importance in view of 
the previous discussion in connection 
with proportionality. 
other 
important aspects of probability sam- 
pling exemplified in Method D_ 1060, 
mention will be made of only the require- 


Randomness Of the many 


ment for true randomness in the selec- 
tion of the bales to be cored and in the 
Without ran- 
domness, there can be no controlled or 


location of the borings. 
knowable precision. The achievement 
of randomness may be impossible in 


some circumstances, but in = many 


seemingly impossible situations fore- 
sight, planning, and the application of 
engineering skill make it possible to meet 
this requirement economically. For 
a competent statement of thi meaning 
and importance of randomness in sam- 
pling and how it may be achieved, it is 
recommended that careful 
ation be given to the Appendix of Ree- 
ommended Practice E 105 


( onsider- 


lecuracy.— It is proper to inquire how 
accurate, in fact, are probability samples 
taken in accordance with a given plan. 
Only by comparing the results found on 
samples with the findings on the entire 
lots can we be sure that some vital 
factor has not been overlooked, that 
some bias does not exist, that some slip 
has not occurred between mathematical 
theory and_ its physical application. 
Desirable though such a comparison is, 
it is not always feasible; mill operations 
do not usually conform to the require- 
ments for accurate comparisons. In 
the case of special 


wool, arrange- 


Relative variability in cleanliness of a core of wool in the radial and axial direc- 
Core taken from a bale of Australian fleece wool in the direction of compression. 
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ments made it possible to obtain ac- 
curate mill results for comparison with 
sample results in about 20 cases. These 
comparisons were all favorable, offering 
convincing proof of the absence of 
bias in Method D 1060 and the achieve- 
ment of the predicted, desired precision 
when the instructions are carefully and 
competently followed. 


Conclusion 


From this brief recital of experiences 
in developing a probability sampling 
plan for a specific bulk material, wool, 
perhaps the most pertinent conclusion 
is that the step from a mathematical 
model to a practical operation is not 
easy; it involves considerable effort, 
study, investigation, development and 
ingenuity. This is similar to the situa- 
tion encountered in the preparation of a 
test method. 


necessary in the latter case, so we must 


Just as we accept it as 


also for the development of sampling 
methods. 
that do not depend on judgment or 


The need for good samples 


° Tbid., p 155. 


intuition is no less than the need for test 
methods that are scientifically correct 
and that do not depend on an in- 
dividual’s subjective judgment. The 
considerable effort that ordinarily goes 
into a test to achieve high accuracy and 
precision is wasted if we do not know 
how good the sample is; in fact, highly 
precise analytical results may be utterly 
misleading in such cases, since we tend 
to assume that the precise results apply 
to the lot of material as well as to the 
sample. 

Finally, a suggestion is offered to 
those who prepare ASTM methods and 
specifications. Many sampling instruc- 
tions and schedules read as though they 
are judgment sampling plans when in 
fact they are based on sound statistical 
data. When this is the case, it would be 
very helpful if this fact were indicated in 
the method, together with a summary 
of the pertinent information either in a 
paragraph, a note, or an appendix. An 
illustration of how this has been done 
is shown in the Methods of Testing 
Twine from Bast and Leaf Fibers 
(11233) .8 
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Recent Developments in Test Methods for Wool 


By WERNER VON BERGEN 


T.. main purpose of this 


paper is to establish a basis to further 
the wool standardization work of the 
Society by reviewing the newest physical 
and chemical tests used in research and 
To this end the 
following subjects will be discussed ° 


in testing wool fibers. 


. An Kleetronic method for mois- 
ture determination. 

2. An improved air-flow method for 
measuring fineness. 

3. <An electronic method to deter- 
mine the number and size of fibers. 

t. \ new approach to a speedier 
electronic fiber length method. 
D. \ method of predicting differen- 
tial dveing behavior of wool. 

6. \ method for determining alkali 
damage to wool. 

7. A method for determining the 
nature of the cortex in animal fibers. 

8. The need for an improved method 
to measure the visco-elastic properties of 
wool. 


NOTI DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors Ad- 
dress all communications to ASTM Head 
quarters, 1916 Race St., Philadelphia 3, Pa. 

* Presented at the meeting of Committee 
D-13 on Textile Materials, Oct. 16, 1958. 

1 The boldface numbers in parentheses refer 
to the list of references appended to this pa- 
per. 
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9. Specification and test methods for 
cashmere and other specialty hair fibers. 

10. The need of a better method for 
determining the felting properties of 
wool. 

Speakman (15)! has pointed out that 
the systematic, scientific study of wool 
textile materials, machinery, and proc- 
esses is only about 35 years old, and 
therefore it is no surprise that the in- 
fluence of the craftsmen based on the 
experience of countless generations still 
exceeds that of the scientist. For this 
ASTM 
methods are still not recognized by 
many wool growers, merchants, and 
manufacturers. But this should not 


discourage us. because the progressive 


reason many of our present 


members of the wool industry are calling 
on us to supply them with still more 
accurate information. To do this we 
must use the latest available informa- 


tion in the field of wool technology. 
The main demand is simply for faster 
and more precise methods. 


Electronic Method for Moisture De- 
termination 


The outstanding example is the 
determination of moisture. Merely to 
establish the moisture content for com- 
mercial or research purposes may not be 
specific enough for mill control. The 
comber and spinner is interested in the 
actual amount of water present in the 
fiber during processing and what in- 
fluence the water has on processes such 
as carding, gilling, combing, drawing, 
and spinning. For this he needs an 
instrument with which he can establish 
the moisture content at the machine 
within minutes. In most laboratories 
and mills the basic method is still the 
oven method. It has been speeded up, 
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Fig. 1.—Forté electronic moisture con- 
tent analyzer, Model K, for 20-o0z bulk 
ber. 


reducing the time from 1 hr to less than 
15 min, but the method is still confined 
to the laboratory, and much time is con- 
sumed in getting samples from the 
manufacturing units to the laboratory. 

Many attempts have been made with 
various electrical gadgets to make the 
determination on the spot. However, 
only recently, with the introduction of 
the electronic moisture content ana- 
lyzers such as the Shaw constant pres- 
an English 
instrument) and the Forté electronic 


sure type moisture meter 


moisture content analyzer, have we had 
a method that fulfills today’s require- 
ments for accuracy and speed. 

The Forté electronic moisture content 
analyzer determines the moisture con- 
tent of fibers by measuring their di- 
electric constant. <A direct relationship 
exists between moisture content and 
dielectric constant of various fibers such 
as wool, cashmere, mohair, and man- 
fibers. The three 
models have so far been developed: 
Model K 

Model K shown in Fig. 1, utilizes a 
20-oz sample of bulk fiber material and 
measures the moisture content by 
determining the dielectric constant. 
Chis model will determine moisture con- 
tent in the range of 1 to 25 per cent. 


made following 


lo make a moisture determination, 
the operator inserts the 20-0z sample in 
a test cell, which is about 14 in. in di- 
ameter by 9 in. deep. A pneumatic 
cylinder plunger lid. <A 
reading of relative dielectric constant on 
an electric panel meter is immediately 
obtained on a scale numbered from 0 to 
100. By calibration 
chart, this meter reading is converted to 
moisture content. 
takes about 30 sec. The precision and 
repeatability are 0.1 per cent, with the 
accuracy equal to that of the calibrating 
means, 

To check the performance of the 
instrument and the calibration chart, 
two brass slugs are prepared which are 
equivalent electrically to the sample 
material at two different moisture con- 
tents. The machine is standardized as 


closes the 


reference to a 


The entire process 


21958 Book of ASTM Standards, Part 10, 
p. 473. 
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often as desired by observing the meter 
readings from these slugs, which are 
inserted consecutively in the test cell. 
Model D 

Model D (Fig. 2) determines the 
average moisture content (2 to 17 per 
cent) of a ball of wool top in about 30 
sec. The entire ball of top is inserted in 
the test cell. The sample size may vary 
from 7 to 24 lb. Operation of the 


Fig. 2.—-Forté electronic moisture con- 
tent analyzer, Model D, for balls of top. 


instrument consists of merely weighing 
the ball of top, then inserting the entire 
ball into a test cell. A lid is closed by 
actuating an air valve. A panel meter 
instantly reads the relative dielectric 
constant. A calibration chart furnished 
with the instrument relates moisture 
content to meter reading against the 
weight of the ball of top. To check the 
stability of the calibration, two electric 
equivalents to known balls of wool top 
are supplied with the machine. 

Experience has shown that the mois- 
ture-content gradient within one ball of 
top may be as high as 2 per cent, with 
0.5 per cent variations quite common. 
Studies on single balls show 65 per cent 
of determinations made by the Forté 
Model D will agree within 0.5 per cent 
(moisture content) with determinations 
made by oven-sampling the same ball. 
Practically all determinations agree 
within +1.0 per cent (moisture con- 
tent). 


— Carpet Wool 


Meter Reading 





Model F 

Model F (Fig. 3) determines the 
moisture content (1 to 20 per cent) of a 
cone of yarn, any size, in 15 see. The 
test measures the average moisture 
throughout the entire cone. Operation 
consists of merely weighing the cone of 
yarn and inserting it in the test cell. An 
electric field permeates the yarn and a 
panel meter instantly indicates a value 
between 0 and 100. A calibration chart 
relates moisture content to meter reading 
against weight of the varn. 

Figure 4 shows th* correlation curves 
for cashmere, wool noils, and carpet 
wools, giving the instrument readings 
and their correlation with moisture con- 
tent. A study has shown that Model K 
produces readings which have a standard 
deviation of less than 0.1 per cent mois- 
ture, irrespective of the moisture content 
of the sample, fiber type, or machine. 
Correlation tests of 240 measurements 
have also shown that the varying 


we Sm « 


me!) 6 hl! 


Fig. 3.—Forté electronic moisture con- 
tent analyzer, Model F, for cones of yarn. 


amounts of oil in wool tops have no 
Neither are the 
analyzer readings affected by the pH of 
the material in a range of 6 to 18 per 
cent moisture and pH of 6.6 to 8.9. 


effect on the readings. 


Improved Air-Flow Method for Meas- 
uring the Fineness of Wool 
The air-flow method of measuring 
wool fiber fineness, on which the Micro- 


Cashmere White and Dark 
—- White Noil and Cashmere Bleached 


4. a shen 
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Moisture Content, per cent 


Fig. 4.—Relationship between moisture content and meter zead- 
ing for cashmere, wool noils, and carpet wool. 
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naire method is based (ASTM Method 
D 1282),? is extensively used in England 
and in Belgium. It is based on work 
done by F. Monfort and the members of 
the technical committee of the Inter- 
national Wool Textile Organization (7). 

The essential parts of the WIRA 
(Wool Industry Research Assn.) fineness 
meter (Figs. 5 and 6) are for the most 
part the same as the Micronaire. How- 
ever, it has certain worth-while improve- 


Fig. 5. 


reading on the flow meter, the manom- 
eter may be graduated directly in 
microns or, alternatively, the flow gage 
may be graduated in microns and the air 
flow adjusted to give a fixed pressure. 
Since d? varies directly as flow rate but 
inversely as pressure, graduating the 
flow meter in microns leads to a much 
The factor e in Eq 1] 
represents the volume of air space to 
total space in the packed tube. 


more even scale. 


ae i 


POOOH 00-04 


General arrangement of the apparatus for WIRA fineness 


meter. 


ments. Phe 
chamber, A, 


omprise (1 a cylindrical 
with perforated ends into 
which the test sample is packed; (2) a 
flow meter, /, to measure the rate of air 
flow through the 
nometer, ¢ to 


fibers; (3) a ma- 
measure the pressure 
differences; and (4) a pump to provide 
an air current through the fibers (not 
In the Micronaire, the air is 
blown under through the 
fibers. The WIRA meter draws air 
from the room through the fibers, which 


show Nn). 


pressure 


pro\ ides less chance of effects due to air 
heating and contamination in the com- 
pressor. 

The apparatus Is ust din two forms for 
measuring wool tops between IS and 40 
u. The following equation gives the law 
relating fiber diameter, d, to the ob- 
served variables and other constants. 


@=KF(1—e)?L/ebPA 


where: 

flow rate of air, ml per se 

MWA.SL Al 

MAss O! fiber, g 

air pressure across fibers, em of 
water, 

cross-sectional area of tube, sq 
cm, 

effective 


] 
voiunie 


length of constant- 
chamber, cm, and 
constant for particular values of 
e, L, and 1. 
It can be seen from kiq | that, if the 
instrument is adjusted to give a constant 


March 1961 


Courtesy Peltzer & Fils, S.A., F. Monfort 
Fig. 6._-WIRA fineness meter. 
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‘The actual working range of the flow- 
meter and manometer is, in theory, not 
important. In practice, there are ad- 
vantages in using moderately high flow 
rates so that (1) scale readings on the 
manometer and flow gage may be read 
with reasonable accuracy, and (2) the 
fibers are quickly conditioned by the air 
drawn through them. 

With this apparatus, two methods 
may be used: 

\Vethod A is based on a constant flow 
with the manometer calibrated in mi- 
crons, and is useful when only a small 
amount of combed sliver is available. 
With the stated amount of sliver (1.2 
+().001 g) and the flow meter marked at 
28,000 ml per min, it is found that for a 
mean fiber diameter of 19 u the pressure 
is about 41 cm of water, and for a mean 
fiber diameter of 40 » the pressure is 
about 11 em of water; this gives a total 
scale of 30 cm, with the greatest dis- 
crimination at the fine end. 

Vethod B is based on constant pres- 
sure with the flow gage graduated in mi- 
crons giving an approximately linear 
scale. The sample size is 2.5 g weighed 
to 0.005 g. The American version of 
method B, as described in ASTM 
Method D1282, uses the Micronaire 
The constant-volume chamber of the 
Micronaire is considerably larger and 
requires a sample size of 5.9 0.010 g. 
Interlaboratory tests with European 
laboratories should be made to show if 
any advantages may be gained by incor- 
porating some of the European tech- 
niques into the present ASTM method. 


Electronic Method to Determine the 
Number and Size of Fibers 


The Coulter Electronic Co. has de- 
veloped the Coulter counter for estab- 
lishing the particle content and size dis- 
tribution of virtually any type of par- 
ticle. This instrument (Fig. 7) was 
first developed for the use of biological 
cells such as hemoglobin. 


Principle 


The method determines the number 
and size of particles suspended in an 
electrically conductive liquid. The sus- 
pension flows through a small aperture 
having an immersed electrode on either 
side, with particle concentration such 
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Fig. 7. 


Diagram of basic mechanism and principle of Coulter 


counter. 
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that the particles traverse the aperture 
substantially one at a time. 

Depending on the nature of the 
sample, the aperture size must be two 
or three or more times the diameter of 
the largest particles of the sample. For 
example, for wool having as its largest 
diameter 70 u, the aperture would be 
200 uw. The lowest standard aperture 
size made is 30 u. 

Each particle passage displaces elec- 
trolyte within the aperture, momen- 
tarily changing the resistance between 
the electrodes and producing a voltage 
pulse proportional to particle volume. 
The resultant series of pulses is elec- 
tronically amplified, scaled, and counted. 
The pulse pattern on the 
scope guide for 
measurement and as a monitor of in- 
strument performance. The pulses are 
also fed toa threshold circuit having an 
adjustable voltage level, 
and those pulses that reach or exceed 
this level are counted. Threshold level 
is indicated on the screen by a brighten- 
ing of pulse segments above the thresh- 
old level. 

The electrolyte in the aperture forms 
the principal resistance between the 
electrodes, and the resistance change 
due to particle passage is: 

7 Pou l 

4k = A? l a 

| — Po/p ~ 2A 


oscillo- 


screen serves as a 


screen-out 


where: 
P. electrolyte resistivity, 
A aperture area normal to axis, 
= purticle volume, effective resist- 
ivity, and area normal to aper- 
ture axis, 
= particle dimension ratio, 1/d, 
_ length parallel to aperture axis 
diameter of equivalent sphere 


Thus, for given aperture size and elec- 
trolyte, response is primarily propor- 
tional to particle volume. Minor “side 
effects’”’ are readily avoided or may be 
suitably reduced by correction. 


Operation 


When the stopcock is opened, a con- 
trolled external vacuum initiates flow 
from the beaker through the aperture 
and unbalances the mercury manom- 
eter. Closing the stopcock then iso- 
lates the system from the external vac- 
uum, and the siphoning action of the 
rebalancing manometer continues the 
sample flow. The advancing mer- 
cury column activates the counter by 
start and stop probes, providing a count 
of the relative number of particles 
above a given size in a fixed volume of 
suspension (for example, 0.5 ml). The 
stopcock is opened, the counter reset, 

3 Ibid., p. 228. 


4 Tbid., p. 649. 
§ Ibid., p. 477 
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and a fresh volume drawn for each 
count. A series of counts from the 
sample beaker at various threshold 
settings provides direct data for plot- 
ting particle volume versus cumula- 
tive frequency. 

On a routine basis, ten-point size 
distribution data may be obtained in 
10 min or less. (A single count re- 
quires 5 to 25 sec.) Preliminary tests 
have shown that success in determining 
the fineness of fibers depends on holding 
the fiber length to a constant value with 
as little deviation as possible. 


New Approach to a Speedier Elec- 
tronic Fiber Length Method 
To perform one analysis on fiber 


length of wool top as described in 


BELT 


A Method of Predicting Differential 
Dyeing Behavior of Wool 


This subject is covered by the ASTM 
Method of Test of Predicting Differen- 
tial Dyeing Behavior of Cotton (D 
1464).4 It is based on dyeing a test 
specimen of cotton simultaneously in a 
bath containing a mixture of two direct 
cotton dyes of contrasting colors in 
red and green, of different dyeing char- 
acteristics. The red dye is retained 
predominantly by the thick-wall fibers 
and the green by the thin-wall fibers. 
A similar method is needed in the wool 
field, namely, to establish the tippi- 
ness of a wool. The material for a 
suitable method appears in the paper 
of the New York Section on tippy 
dyeing of wool (10). Two dyes which 
can be used simultaneously are Neolan 
Red 3B and Alizarine Astrol B. 
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Courtesy Peltzer & Fils S.A., F. Monfort 


Fig. 8.—Diagrammatic sketch of electronic measuring device for fiber length of top. 


ASTM Method of Test for Fiber Length 
of Wool Tops (D 519)* requires 3 
to 1 hr ineluding calculations. The 
best-known instrument of a semi-auto- 
matic nature is the Schlumberger fiber 
sorter, which is used in many Euro- 
pean laboratories. Even with 
this machine it takes 40 min for one 
analysis. Work is underway on an 
electronic method shown in Fig. 8 
which uses the principle of the Uster 
top and yarn testing machine. 

In preparing the sample the same 
technique could be used as is described 
in Method D 519, where a drawing 
clamp is used to take a tuft of fibers from 
the square top. This tuft of fibers is 
laid on a nonconductive apron which 
passes the tuft through a measuring 
slot. The integrator registers, in curve 
form, the thickness variation along 
the length of the tuft. It is obvious 
that the time factor in such a method 
would be very small. 

In 1959 the first such instrument, the 
WIRA fiber length meter (9), was placed 
on the market. The stated testing time 
for one sample with this instrument is 12 
min. In 1960 the Scientific and Tech- 
nical Institute of the Belgian Textile 
Industry announced the introduction 
of their A-L meter, manufactured by 
Manufacture Belge de Lampes et de 
Materiel Electronique, 8. A., of Brus- 
sels, Belgium. The stated testing time 
for one sample is about 5 min. 


wool 


The recipe is as follows: 


Neolan red 3B (CI Acid red 191) 
petal amiatate 0.25 per cent 
Alizarine astrol B (CI Acid blue 27).... 
0.30 per cent 
10 per cent 
5 per cent 


Glauber salt 
Acetic acid 28 per cent 


The best results are achieved by 
starting the dyeing at 175 F, then 
bringing to a boil within 15 min, and 
boiling for 30 min. The sunlight- 
damaged tips will attract the acid red, 
dyeing them dark red, whereas the rest 
of the staple will absorb the acid blue. 
After the samples are dyed, they are 
prepared as described in Method~D 
1464, 


A Method for Determining Alkali 
Damage to Wool 


The ASTM Method of Test for 
Alkali-Solubility of Wool (D  1283)° 
is extensively used as a means of 
arbitrarily measuring chemical changes 
in wool brought about in such processes 
as peroxide bleaching, chlorination, 
carbonizing, and acid dyeing. The 
solubility of untreated wool under the 
condition of the standard method is 
about 11 to 14 per cent. It increases 
when the wool undergoes any of the 
above processes to an extent which 
depends on the condition of the treat- 
ment, namely, temperature, time, con- 
centration of reagent, etc. The in- 
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crease is probably caused by oxidation 
or hydrolysis of the main peptide chains 
or fission of the disulfide linkages. 

Unfortunately the alkali solubility 
test has been used indiscriminately for 
all kinds of chemical processes, thereby 
discrediting it. The test is specifically 
only for measuring the damage caused 
The method, 
for example, is of no use where the wool 
is subjected to alkali treatments. 

Lees and Elsworth (13) have found 
that for such treatment the solubility 
of wool in a urea bisulfite solution can 


by the oxidation process. 


be used as a measure of fiber modifica- 
tion or degradation. They state that 
many of the processes to which wool 
is subjected are carried out under alka- 
line conditions—for example, scouring, 
crabbing, setting, and decatising. In 
the alkali solubility test, alkali-treated 
wool gives a lower result than untreated 
wool, because either some part of the 
alkali-soluble protein is removed in the 
alkaline treatment itself, or the forma- 
tion of new resistant cross-linkages in 
the wool causes its actual solubility 
to decrease. The decrease is necessar- 
ily small, and, as a measure of the effect 
of an alkaline treatment, the alkali- 
solubility test as 
insensitive. 

Jones and Mecham (12) have shown 
that the keratin proteins can be partly 
dispersed in a neutral solution of a pro- 
tein denaturant, for example, urea, in 
the presence of a reducing agent 
(sodium bisulfite), capable of splitting 
the disulfide linkages, an essential pre- 
liminary reaction in the dispersion of 
the keratins. 

Lees and Elsworth (13 
shown that when wool is treated in 
alkali its solubility in urea _ bisulfite 
solutions decreases and it can be ren- 
dered virtually insoluble 
by a moderately severe alkaline treat- 
On the other hand, treatment 
of the wool under acidie conditions 
causes an increase in solubility as in the 
alkali insolubility test. 

The effects of different treatments on 
the amount of wool dissolved in 1 hr 
by a solution containing 50 per cent 
urea and 3 per cent sodium bisulfite at 
65 C are given in the following table: 


presently used is 


have now 


completely 


ment. 





Solu- 
bility in Cystine 
Urea Sulfur 
Bisulfite, Content, 
per cent per cent 
of dry ot dry 
Treatment weight weight 


Alkali 
Solu- 
bility, 
per cent 
of dry 
weight 
Untreated@ 52.6 
Boiled for 3 hr 
at pH 8.2 8.1 
Boiled for 3 hr 
Bo: a4 2.91 
» samples of untreated wool referred 

to were undyed worsted yarn and were not 
identical. 


According to Kessler and Zahn (14), 
this method has now been widely 
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Urea bisulfite solubility, effect of treating wool with 0.1. 








/ 
wi, WH 
YY}, Yi /, 


yf YY ff 
YUL Yj Ws UW 

















Root Center Tip 
Ureo-Bisulfite Solubility 


Fig. 10. 


Root Center Tip 
Alkali Solubility 


Wool staple solubility analysis (Columbian wool staples, 


solvent-cleaned). 


adopted as the most sensitive method 
for detecting pretreatment of the wool 
fibers with alkali. Some of Zahn’s 
experiments showing the effect of a 
soda treatment on the urea bisulfite 
solubility are shown in Fig. 9. 

The effect of treating wool with 
0.1 N NaeCO; solution at 45 C is 
shown in the following table: 


Time of and 
Treat- Cysteine 
ment, Content 

min per cent 
washed 


Bisulfite 
Solubility, 
per cent 
washed 





0 
10 
20 
30 
45 
60 
90 
120 
240 


49 48.8 
49 45 
51 

44 

44 

36 

25 

16 

47 


m bo bo bo bo bo bo bo bo 





Further tests to compare urea- 
bisulfite solution with the alkali solu- 
bility were run on raw wool staples in 
the J. P. Stevens Central Research 
Laboratory. The results are shown in 
Fig. 10. 

Method for Determining Nature of 

Cortex in Animal Fibers 


Considerable strides have been made 
in the past few years in the histology 


of keratin fibers. Interest has been 
focused on the subject by Speakman’s 
observation (15) of the wide differences 
in visco-elastic properties between the 
fibers grown by the primary and secon- 
dary follicles of the sheep; and by 
Horio and Kondo’s discovery (16) of 
the bilateral nature of the cortex of 
fine-crimped wool fibers. 

Laboratery methods to measure these 
properties have been worked out. The 
importance of both of these discoveries 


E—FEpicuticle 
C—Cuticle 
O—Orthocortex 
P—Paracortex 


Fig. 11.—-Structure of Merino wool fiber. 
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Scientific Methods of Wool Testing 





are such that the ASTM should study 
the possibility of working out specifi 
test methods. 

The bilateral structure of the wool 
fiber cortex has been demonstrated by 
research workers at the Textile Re- 
search Inst. (19 y others 
(Fig. 1] According to this concept, 
the wool fiber cortex, C, 


as well as by 
consists of 
two semicylinders running lengthwis 
through the fiber and twisted around 
one another in phase with the fiber 
crimp. The portion more resistant to 
chemical attack has been called the 
paracortex, P, and the remainder the 
orthocortex, O. 
identifving these two sections has been 


The customary wavy of 


by preferential staining with various 
dyes such as methylene blu Phe 
orthocortex, on the outer or convex 
side of the crimp curvature, is the mor 
heavily stained portion 

Other keratin 
gated using the 
It was found that in Buenos Aires 
fleece wool, which possesses no crimp, 


fibers were investi- 


dyeing technique. 


the orthocortex exists as a central core 
surrounded by a sheath of paracortex. 
Kid mohair staining uniformly with 


Fig. 13. 


wool laboratory. For such a test the 
use of a testing instrument like the 
Instron machine is a necessity. ‘The 
high cost of an instrument should not 
be the governing factor in the develop- 
ment of test methods, as has so often 
With the adoption ol 
the Instron-type instrument for in- 
dustrial laboratories, it is definitely the 
duty of the ASTM to d velop such a 
method. 

\ good example of what can be done 
is the ASTM Method of Test for Linear 


been the case. 


RTHO 


PARA 
lia 
@ 

neal 


Ss 


A 


SS 


MERINC COARSE KIC HUMAT 

WCOL MOHAIR HAIR 

Fig. 12.—-Orthocortex and paracortex dis- 
tribution in various keratin fibers. 


—/ 


le Research Institute 


Cross-sections of wool and mohair dyed with methylene 


blue, illustrating the transition from a bilateral asymmetry of basic 


dye affinity in the cortex of Merino wool (a), to one of radial asym- 
metry in crimpless Merino wool (/), Lincoln wool (c), and mohair 
Reduced one fourth in reproduction. 


d)(X 300). 


orthocortex fiber, 
whereas human hair seems to be mainly 
a paracortex-type fiber (Fig. 12). 


basic dyes IS Aan 


Cross-sections made by Fraser and 
Macrae (18) show that crimpless Merino 
fibers correspond to the ring formation 
of the ortho-paracortex as found in the 


? 


straight Buenos Aires wools (Fig. 13). 


Need for an Improved Method to 
Measure the Visco-Elastic Proper- 
ties of Wool 
\ test for measuring the visco-elastic 

prope rties of wool should be a practical 

one that could be run in the average 
6 Thid., p. 692. 


7 Thid., p. 18S 
8 [hid p 556 
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Fig. 14. 
hair in center ( 


Density of Textile Fibers by the Vibro- 


scope (D 1577).§ 


Specifications and Test Methods for 
Cashmere and Other Specialty Hair 
Fibers 


Specifications and methods are avail- 
able for fineness of wool ( ASTM Method 
1) 419)? and mohair fibers (D 1381).8 
However, we still lack specifications for 
such fibers as cashmere, camel hair, 
and the fibers of the llama family, 
alpaca and vicuna. 

The importance of this work has 
become very clear in the past few years 
owing to the bad practice of mislabeling 
fabrics containing such fibers. Work 


on cashmere is under way in Com- 
mittee D-13. The first round-robin 
data indicates that we have to go back 
to the cross-section method. Figure 


14 shows a cashmere crt ection. 


Need.of a Better Method for Deter- 
mining the Felting Properties of 
Wool 


The test for felting properties should 
be one that could be run on scoured 
wool or wool top to determine whether 
the wool would make a good felt or 
would full well in subsequent manu- 
facturing operations. While work was 
done along these lines by the Harris 
Research Laboratories in developing a 
method for estimating the 
shrink resistance of 
top torm 18 
velopment of the method is necessary 


degree ol 
treated wool in 


Co sich rablvy more de- 


to make it suitable for the above pur- 
pose. 
Conclusions 


Most ol the 


specifications covering the wool field 


present methods and 


have been arrived at through round- 
robin testing. The 
rived at by 
this tvpe 


backbone wool technology 


agreements = ar- 
craftsmen through 
become the 
today. 


fellow 


testing have 


* 


Cross-section of cashmere, down fibers and one beard 
500). Reduced one fourth in reproduction. 


The development of these techniques 
has taken place in Subcommittee A-3 
on Wool Fibers of Committee D-13. 
It was the early acceptance of the prin- 
ciple of statistical analysis in the ex- 
amination of laboratory data which 
made the findings and conclusions re- 
liable. Therefore, the statistical ap- 
proach is the bedrock of progress in any 
new development, and only by using 
this approach will we succeed in estab- 
lishing the methods I have suggested. 
The most dramatic feature of this 
age of fiber science is, of course, the rise 
and development of man-made fibers. 
Even though the rate at which tech- 
nical developments take place is little 
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short of alarming to many who serve 
in the industry, there is no 
reason why we should be discouraged. 
On the contrary, let us be instilled with 
the same enthusiasm as are the men of 
the synthetic-fiber industries to greater 
endeavor with a fiber which is still one 
of the 
mankind 


woolen 


useful and beneficial to 
I dare to add—will be 
lor generations to come. 


most 


and 
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Intercrystalline Cracking and Creep Rupture Life’ 


I. 4 stupy of the influ- 
impurities on the 
creep-rupture 
Servi and Grant 


and 
behavior of aluminum, 

1, 2)? observed that the 
time-to- 
two 


ence of creep 


log-log plots of stress versus 
rupture — frequently 
straight-line segments. They 
cluded that the points ot inflection 
defined points of equicohesion between 


produced 


con- 


which 
the mechanism of fracture changed from 
transcrystalline (ductile) to intercrys- 
talline (brittle). In an earlier paper (3) 
the author had concluded that similar 
points, noted in the log-log plots of 
stress versus time-to-rupture for certain 
steels, were attributable to an inter- 
crystalline fracture mechanism. As ad- 
ditional evidence accumulates, however, 
it appears that these conclusions, which 
have been widely accepted, require re- 


grains and grain boundaries at 


1 Published by permission of the director, 
Mines Branch, Department of Mines and 
Technical Surveys, Ottawa, Canada 

2The boldface numbers in parentheses 
refer to the list of references appended to this 
paper. 
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examination. In particular, the evi- 
dence shows that the abrupt change in 
direction obtained 
plotted against log time-to-rupture 
represents [ much 
more general relationship; and that the 
influence of intercrystalline cracking 


stress is 


when log 


a special case of a 


Fig. 1. 


on the shape of the curve is merely 
apparent and not real. 

Figure 1 shows a plot of stress versus 
time-to-rupture, on log-log coordinates, 
of data from a high-purity aluminum 
alloyed with 0.17 per cent iron and 
crer p-rupture tested at 365 C (690 F). 


Time, hr 


Aluminum with 0.17 per cent iron creep-rupture tested at 365 C (690 F). 
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The figures beside the recorded points 
represent the values for reduction of area 
of the fractured test specimens. Figure 
2 illustrates the microstructure near the 
fracture of the specimen that broke 
with 52 per cent reduction of area. 
The causal relationship between the 
intercrystalline fissures and the change 
in slope of the straight line would appear 
to be established were it not for the 
increasing ductility of tests at de- 
creasing stresses. In these tests the 
greater the reduction in area the less 
was the extent of  intercrystalline 
cracking. It is therefore evident that 
any influence that the development of 
intercrystalline fissures may have on the 
slopes of the straight lines has been 
insignificant in these tests. 

The minimum in the reduction in 
area of creep-rupture tests at inter- 
mediate times to failure, with increasing 
ductility at shorter and longer times as 
illustrated in Fig. 1, is not an unusual 
MeLean (4), referred to 
it in a discussion of intercrystalline 
fracture; Glen (5), illustrated an ex- 


occurrence, 


Fig. 2.—Longitudinal section of specimen 


with 52 per cent reduction in area. 


Ano- 


dized and photographed in polarized light 
Reduced one half in reproduc- 


x 100). 





intercrystalline brittleness shown by 
the specimens tested in the intermedi- 
ate-stress range has exerted any in- 
fluence whatever on the shape of the 
curve. 

Creep-rupture brittleness under in- 
termediate stresses, observed in two of 
the steels reported by Brown, et al. (6), 
prompted examination for a relation- 
ship with the stress versus time-to- 
rupture curves. Data from Figs. 3 
and 4 of Brown’s paper were replotted 
on log-log paper to give curves of stress 
versus time-to-rupture. No correla- 
tion was found between brittleness and 
time-to-rupture: the points appeared to 
lie on a smooth curve concave to the 
time axis, and again showed no indica- 
tion of having been influenced by the 
mode of fracture of the test specimens. 
Finally, data for six steels obtained from 
STP 180 (8) were plotted on log-log 
paper to show the relationship between 
stress and time-to-rupture. Here again 
all the points fitted smooth curves bet- 
ter than any converging straight lines 
that could be drawn. 


Nominal Test 
Stress, kg Dura 
per sq mm tion, hr 


433 


1 21,680 


Fig. 3.—Creep-rupture fractured specimens of a tin-cadmium alloy from a paper by Siegfried (7). 


ample of it in carbon-molybdenum steel; 
and Brown, et al. (6) showed that the 
same phenomenon has been found in a 
variety of heat-resisting steels and 
alloys. A most illuminating example 
is shown in Fig. 3, reproduced from a 
paper by Siegfried (7). The general 
development of intercrystalline brittle- 
ness in a tin-cadmium alloy, and the 
restoration of ductility at longer times 
to failure is beautifully illustrated. 
The data of Fig. 3 have the great ad- 
vantage that they include the stresses 
and times for rupture of each of the 
tests shown in the photograph. Fig. 
4 isa graph obtained by plotting the 
logarithms of the stress against the 
logarithms of the times to rupture. No 
straight lines are found, no abrupt 
changes in the shape of the curve appear, 
and there is no indication that the 
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Fig. 4. 
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Log Life, hr 


Graph obtained from data in Fig. 3. 
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Other things being equal, it is evident 
that development of intercrystalline 
fissures must shorten the life of a creep- 
rupture test. The insensitivity to the 
influence of intercrystalline cracking 
shown by the curves of Figs. 1 and 4, 
therefore, must indicate the concurrent 
operation of some strengthening in- 
fluence. However, it is the purpose of 
this note to state the problem, rather 
than to suggest a solution. Many in- 
fluences such as recrystallization, grain 
growth, precipitation, and effects of the 
atmosphere, affect the shape of the curve 
of log stress versus log time-to-rupture, 
and more needs to be learned about the 
operation of these and other effects be- 
fore the reasons for the shape of any 
particular curve can be understood. 

As a final comment, it may be said 
that the somewhat elusive property 
suggested by the term “equicohesion”’ 
appears to be as innocuous in these 
cases as intercrystalline cracking. The 
evidence seems to corroborate Gillett’s 


judgment (9) that the concept of an 
equicohesive temperature is not useful 
in the solution of creep problems. 

H. H. BLEAKNEY 
Department of Mines and Technical 
Surveys, Ottawa, Canada 
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Influence of Particle-Size Distribution on 
Strength and Workability of Vibrated Mortar 


By FRANCISCO GIULIANI and RAUL SUAREZ ROBLEDO 


 _ methods for 


the design of concrete mixtures take into 
consideration the particle-size distri- 
bution of the aggregate, because of the 
effects of grading on the workability of 
the fresh concrete and on the density 
and strength of the hardened concrete. 
In practice, grading is based on grain- 
size determination with standard sieves, 
and recommended grading limits are 
given separately for sand and gravel, 
which for this purpose are defined as the 
fraction of the aggregate passing or re- 
tained on sieve No. 4. 

If it is assumed that both sand and 
gravel meet the specifications, the design 
of concrete mixtures usually starts from 
the following characteristics of grading: 
maximum sieve opening, percentage of 
sand in the aggregate, and fineness 
modulus of the sand. The fineness 
modulus, computed by adding the 
cumulative percentages retained in 
standard sieves Nos. 4 to 100 and 
dividing by 100, is in fact only a number 
representing the area between the 
grading curve and both axes of co- 
ordinates. It is generally recognized 
that such a number cannot be relied 
upon entirely as proof that a sand is 


These tests show that, in the grading of sand, an improvement over the 
fineness modulus is the scheme of using two ‘‘nominal sieve openings,’’ 
which, in the grading curve, correspond to the finer 10 and 60 per cent, accord- 
ing to Allen Hazen’s definitions and extensive use in permeability and soil 


classification. 


The name of ‘‘effective sizes’? may be properly generalized 


because of the influence of these nominal sieve openings on the permeability 


of sands and on the properties of concrete. 


Use of a chart with these effective sizes as coordinates of grading is proved 
to be an efficient way to represent each measurable property of the concrete 


with respect to the grading of sand. 
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Obviously it should be a great ad- Tyler Screen, number 
vantage to represent by a more reliable 16 30 
method the grading of sand with enough 
approximation to make possible direct 
numerical relationships between each 
grading curve and each measurable 
property or characteristic of the con- 
crete. To this end, the authors have 
made a number of tests, planned to 





correlate characteristics of mortars 
and grading of sand Values of these 
characteristics and properties will be 
represented in a special chart, taking as 
coordinates of grading the nominal 
sieve openings obtained from the size- 
distribution curves for the finer 10 and 
60 per cent. To this purpose, a 
logarithmic scale is used, for sieve open- 


Per Cent Retained 


Per Cent Passed 


ings in millimeters, in the diagram of 
particle-size distribution 

hese nominal openings at 10 and 60 
per cent have been proposed by Allen -OO° 
Hazen,' the first as an “effective size 
and their ratio as a ‘“‘coefficient of uni- 4.8 2.4 l.2 0.6 
formity,”’ both widely used in papers Size, mm 
on permeability of sand and soil classifi- 











Sand-grading limits specified by the U. S. Bureau of Reclamation. 
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Sieve Numbers, (d¢o 


Numbers in circles designate sand gradings represented by coordinates dio and dso. 
U.S. Bureau of Reclamation 


porosity (} 


Square 3-7-10-6 encloses gradings inside specifications of 


Numbers in parentheses represent strength relative to cement content (a) and water-cement ratio and effective 
Numbers and letter in parentheses represent penetration and judgment on workability in terms of bad, medium, good, and excellent 


Curves represent constant S/C (a) and constant W/C and s (6). 
ibilit 


The curves and values in (d) are approximate for the field of good work- 
ili and are based on judgment and penetration test. 


Fig. 2.—Proposed representation of grading characteristics. 
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We shall refer to them in this 
dig and deg. 
ach measured or computed property 
or characteristic, represented in the 
chart for each set of effective sizes as 


cation, 


paper as “‘effective sizes” 


coordinates of grading, will show to what 
extent it may be possible and convenient 
to substitute the effective sizes for the 
fineness modulus in the design of con- 
crete mixtures, 


Gradings Selected 


In Fig. 1 the curves -1 and B represent 
the limits of grading for sands specified 
by the U. S. Bureau of Reclamation. 
Their fineness moduli are 2.3 and 3.2, 
but if we have a detailed logarithmic 
scale for sieve openings, it is easy to 
determine the effective sizes, dj and 
0.16 and 0.60 mm for 
curve A; and 0.27 and 1.2 mm for 
curve B. Also, 
size distibution curves have been 
selected for the tests, with different sets 
of values diy and dy, 


dé. They are 


a number of particle- 


which define 
straight lines in the usual diagram of 
grading, and points 1n the new proposed 
chart. In Table I each selected grading 
is properly described in percentages 
retained in sieves Nos. 4 to 200 and is 
identified with an arbitrary number or 
letter and by 
modulus, and coefficient of 


effective size, fineness 
iniformity. 
Numbers allow a quicker correlation and 
identification of grading in Table I, in 
the ordinary grading diagram of Fig. 1, 
and in the proposed chart in Fig. 2. 
Notice that the field of reeommended 
gradings, between curves A and B in 
Fig. 1, has a corresponding field in a 
10, and 6 
in Fig. 2 and that properties of mortar 


square between points 3, 7, 
have been obtained for gradings inside 
and outside these fields. 


Characteristics of Materials 


The characteristics of the materials 
used in the tests reported in this paper 
have been carefully 
the sake of correlation with similar work 
and checking in the future 
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determined, for 


rABLE I. 


Per cent Retained in Sieves 


Grading No. No. No. No. No. No. 
Number } 8 16 30 50-100 


40 
50 
10 


20 


25 
10 
16 
17 
29 


10 
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Cylinder with adjustable upper 
section, cover, and stem. 





Fig. 3. 


Sci eS IT lm 


Fig. 4.—Forms, parts, and vibration setup. 


SELECTED PARTIC 


“ DISTRIBUTIONS. 


Effective Uni- 
Sjze formiuty 
Fineness — Coeffi- 


Residue Modulus dy de client 


10 0.4 O75 15 2 
‘ 15 30 


20 


30 


20 


40) 


1. Standard cement from Mendoza 
(Argentina) according to official specifi- 
cations OSN and IRAM in this country. 
Tests in 1:3 mortar with quartzitic 
sand: compressive and tensile strength 
at 28 days, 580 and 40 kg per sq em 
(8250 and 540 psi). 

2. Natural 


specific gravity 2.65, 


sand, clean, 
no appreciable 


stream 


amount of mica, clay, and calcareous 
particles. Composition: 28 per cent 
quartz and 20 per cent feldspar. Shape 
of particles: 35 per cent angular, 41 per 
cent subangular, and 24 per cent 
rounded. 


Independent Variables and Constants 


In order to determine — strength, 
porosity, and workability for different 
gradings of the sand, each grading was 
made by weighing every fraction be- 
tween standard sieves, according to 
data in Table I, for the exact weight of 
sand, and adding the exact weight of 
cement for each specimen. 

Each batch was just enough to fill 
one mold. Water was poured from a 
graduate and measured until a state of 
minimum plasticity was obtained, so as 
to make it possible to manipulate into 
the mold and to compact by vibration. 
Another specimen was made by the 
same procedure, with water added and 
measured until a state of maximum 
plasticity was obtained, it still being 





possible to manipulate and compact the 
For each particle-size distri- 
bution nine specimens were made; 
three for each of the maximum, mini- 
mum, and medium water content, in 


specimen. 


the range that we designate now as 
“water-plasticity’’ conditions. 

There are then, in these tests, two 
independent variables represented by 
the grading of the sand and the water- 
plasticity conditions, and a constant 
represented by the proportion, 1:3, of 
cement to sand by weight. 


Measurements 


The tests have been chosen and 
studied, and the equipment designed, 
so that every measurement may be 
made directly on each specimen and 
without delay, according to the following 
procedure: 


1. The volume of each batch after 
compaction is placed in special 2 by 
4 in. cvlinders, provided with an adjust- 
able upper section 2 in. high, with a base 
and a cover with a hole through which 
slides a stem connecting a’ perforated 
circular plate, as shown in Figs. 3 and 4. 
Kach batch is manipulated into the 
mold, the cover is properly adjusted, 
setting the perforated disk on the top 
of the slightly compacted mixture, and 
the set, ready for compaction, is sub- 
jected to vibration, as shown in Fig. 4. 
Che stem carries a scale for direct and 
exact reading of volume. 

2. Penetration is measured with a 
circular plate of °/, in. diameter, loaded 
for a pressure of 0.5 kg per sq cm 
7 psi), as shown in Fig. 5, on the 
straight-edged top of the specimen after 
removal of the top section of the mold. 
This test has been compared with 
slump and flow tests at different water 
contents with sand averaging gradings 
\ and B in 1:3 mortar. The curve 
Ta in Fig. 6 shows the variation of slump 
with water-cement ratio in tests made 
with a mold of 4 by 2 in. diameter and 
2 in. high. The curves 76 and Ic show 
the results of settlement in flow tests 
with the same mold for 5 and 10 strokes 
'/, in. high. Curve II shows penetra- 
tion. The sensibility of the penetration 
test and the possibility to perform it 
directly on the straight-edged top of the 
specimen which is only slightly disturbed 
by the test, have been the factors de- 
cisive in the adoption of this test for 
measuring workability. 

3. The contraction of the hardened 
specimen at 24 hr is measured with a 
dial gage as shown in Fig. 5. Unit or 
specific contraction is computed in per 
cent of the height of the specimen. 

1. For testing strength at 28 days, 
specimens are removed from the molds 
with a jack after 24 hr and kept in the 
humid room at 20 C on flat pans with 
1/, in. of water to insure saturation by 
capillarity and condensation. As the 


186 


Fig. 5. 


et 
_— 


Measurement of penetration, workability, and contraction of hardened specimen, 


permeability set and removal of specimen. 


molds are slightly conic for eas) removal 
of specimens, it is possible to make 
strength and permeability tests on the 


same specimens. 


Characteristics and Properties 


Characteristics and properties of 
mortars for each grading of sand and 
each of the three water-plasticity condi- 
tions (see Independent Variables and 
Constants) are measured or computed 
and given in Table II as follows: 


1. Water-cement ratio by weight for 
each batch, obtained from the volume 
of water measured in the graduate (see 
Independent Variables and Constants) 
and from the given constant weight of 
cement. 

2. Porosity determined from the 
volume of the compacted batch (see 
Measurements, 1), the constant weights 
of cement and sand (see Independent 
Variables and Constants) and the 


densities of these materials (sp gr : 
and 2.65). Porosity is defined for the 
fresh mortar compacted as the ratio 
of volume minus the volume of solids 
to total volume. 

3. Penetration as a 
plasticity and workability (see Measure- 
ments, 2). 

t. Workability, as a direct observa- 
tion in the manipulation of the batch, in 
relative terms of bad, medium, good, 
excellent (B,M,G,E). Both  penetra- 
tion and direct observation of work- 
ability had to be considered together, 
because of the inaccuracy of the penetra- 
tion test and of any other plasticity test 
for concrete, 

5. Unit contraction of the | 
specimen (see Measurements, 3 

6. Cement content determined as a 
ratio of the constant weight of cement 
to the volume of the hardened mortar, 
which is computed from the volume of 
the compacted batch (see Measure- 


measure of 


irdened 


li 
\ 
) 
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ments, independent Variables and Con- 
stants) and the unit contraction. 

7. Strength at 28 days. 

8. Effective porosity, determined as 
a ratio of the volume of water in the 
specimen coming out of the humid room 
(see Measurements, 4) to the volume 
of the specimen. 


Results and Charts 


tesults are given in Table II in four 
separate sections—one for each of the 
three maximum, medium, and minimum 
water-plasticity conditions (see Inde- 
pendent Variables and Constants) and 
the last for the general averages of the 
most representative characteristics in 
the range of water-plasticity conditions. 
Such averages, as final results, have been 
represented in charts (Fig. 2) to show 
the variation of properties with the 
grading of the sand, represented by the 
effective sizes, dio and deg: 

1. In Fig. 2(a) is represented each 
value obtained for strength relative to 
cement content, corresponding to each 
set of coordinates of the grading of the 
sand. Curves drawn approximately 
at constant S/C (strength-cement ratio) 
values show clearly that strength is a 
function of ds and is only slightly 
influenced by dio. 

2. In Fig. 2(6) is represented each 
value obtained as average water-cement 
ratio, W/C, and each average effective 
porosity, s, corresponding to each set of 
coordinates of the grading of the sand. 
Curves drawn at constant W/C and s 
values show that these characteristics 
are both functions of dg, and are not 
influenced by dip. Obviously there is a 
linear relationship between W/C and s 
values 

3. In Fig. 2(c) is represented each 
average of penetration, and each letter 
qualifying workability, corresponding to 
each set of coordinates of the grading of 
the sand. Values are not sufficiently 
consistent in this case to allow drawing 
of curves, but it is possible to separate 
three areas or fields of different be- 
havior: the lower section of the chart, 
which corresponds to high values of 
penetration and workability, is judged 
as bad; in the upper section penetration 
is low and workability is judged good; 
only in the central section, just about 
the area of recommended gradings, is 
there the expected agreement between 
high values of penetration and good 
workability. Obviously, penetration is 
not sufficiently representative of work- 
ability, but there is sufficient evidence 
that we obtain workable mixtures for 
de larger than 0.5 mm and dj larger 
than 0.1 mm. 


Conclusions 


From the results of tests listed in 
Table II and from the interpretation of 
charts in Figs. 2(a), (6), and (c), which 
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Slump and Penetration 
Fig. 6._-Water-cement ratio versus slump and penetration. 


TABLE II EFFECT OF PARTICLE-SIZE DISTRIBUTION ON PROPERTIES OF 
VIBRATED MORTAR. 
Norte.— Ratio of sand to cement is 3:1 by weight. Strength according to standard specifi- 
cations for cement 580 kg per sq em. (8250 psi). 


PARTICLE-S1ZE DISTRIBUTION 


Number 2 3 4 5 6 7 

Fineness Modulus 4 1.3 2.3 3:3 1.2 2.1 3.1 
dyo 075 0.15 0.30 0.60 0.075 0.15 0.30 60 0.075 
ds 15 0.30 0.60 1.20 0.30 0.60 1.20 2.40 0.60 
Uniformity coefficient , 2 2 2 4 4 4 F 8 


MaximuM WaTER-PLASTICITY CONDITIONS 

Water-cement ratio 1.00 0.90 0.70 0.55 0.80 0.70 0.55 50 0.70 
Porosity 0.38 0.33 0.30 0.25 0.35 0.31 0.26 
Penetration, mm. 19 38 18 6 40 40 40 
Workability@ B M G G B G E 
Contraction, per cent 3.5 2.7 1.4 0.5 2.0 3.2 3.0 
Cement content, 

lb per cu ft 27.6 30.0 30.9 32.6 28.9 35.0 30.8 34.0 31.2 
Strength, 28 days, psi 2130 1860 2620 3940 2450 3260 4350 5180 3840 
Effective porosity? 0.30 0.22 0.22 0.19 0.28 0.24 0.19 0.19 0.25 


MinimuM WaTerR-PLasticiry CONDITIONS 


Water-cement ratio 0.80 0.55 0.55 0.40 0.55 0.50 0.40 
Porosity 0.36 0.34 0.29 0.26 0.33 0.27 0.22 
Penetration, mm 7 l 2 0 l 2 1 
Workability2 B B G G B G E 
Contraction, per cent 0.6 0.6 0.2 o:3 0.1 0.5 0.3 
Cement content, 
lb per cu ft 27.8 28.8 30.3 31.7 28.8 31.2 31.1 
Strength, 28 days, psi.. 2390 2340 3240 4050 2720 4540 5280 715 4360 
Effective porosity? 0.26 0.19 0.20 0.16 0.20 0.18 0.15 4 0.18 


Mepium WaTeER-PLASTICITY CONDITIONS 

Water-cement ratio 0.90 0.80 0.60 0.45 0.70 0.60 0.50 é 0.60 
Porosity 0.37 0.33 0.29 0.24 0.33 0.28 0.26 
Penetration, mm 16 13 4 l 14 15 10 
Workability@ B M G G B G E 
Contraction, per cent 2.1 1.4 0.6 0.4 1.1 0.9 1.8 
Cement content, 

lb per cu ft 28.0 29.4 30.4 32.6 28.0 29.6 31.0 
Strength, 28 days, psi 2390 2240 2990 4850 2870 4100 4620 
Effective porosity? 0.30 0.19 0.21 0.17 0.25 0.22 0.17 


AVERAGE WATER-PLASTICITY CONDITIONS 


Water-cement ratio 0.90 0.77 0.62 0.47 0.67 0.60 
Effective porosity? 6.20 0:20 0.31 0.17 06.24 0.21 
Workability@ B M G G B G 
Strength-cement ratio, 

psi per lb per cu ft 83 73 96 3! 78 128 
Penetration, mm 14 17 17 ; 18 19 


2 In relative terms of bad, medium, good, and excellent 
> Voids equivalent to water content in saturated specimen 





are summarized in the chart of Fig. 
2(d) for the area of workable mixtures, 


we may draw the following conclusions: 


|. Grading or particle-size distribu- 
tion of the sand is not sufficiently or 
completely determined by the fineness 
modulus. Thus, it is not advisable to 
use it, at least not alone, as a number 
representative ol the gradation of the 
sand for the design of concrete mixtures. 

2. Gradings of sand may be repre- 
without 
ambiguity, by the two effective sizes, 
dig and dé 


sented easily and accurately 


3. Properties of the mortar in- 
fluenced by the grading of the sand 
may be clearly repre sented in charts as 
functions of grading represented by the 
effective sizes as coordinates. 


1. With data obtained only for 
different gradings of natural stream 
found that the 
strength-cement ratio, SC, increases 


with an increase of the effective size deo, 


sand, it has been 


and, not so conspicuously, with an in- 


crease of the coefficient of uniformity or 
ratio dg/di. Further, both the water- 
cement ratio, W/C, and the porosity 
decrease as the value of dg increases; 
and workability is good for dg higher 
than 0.5 mm and dj higher than 0.1 
mm. Obviously, some well-known facts 
in concrete technology are confirmed ; 
for example, strength and density of the 
concrete when the  water- 
cement ratio decreases, and the water- 


increase 


cement ratio necessarily increases for 
finer and more uniform sand. 

5. Further research is necessary to 
obtain similar data for sands of different 
origin, mineral composition, and particle 
shape, varying also the proportion of 
cement to sand in order to substitute 
the use of the effective sizes for the 
fineness modulus in the design of con- 
crete mixtures. This paper gives only 
the information available at this mo- 
ment, which seems enough to prove the 
advantages inferable from such sub- 
stitution. 

Another fact, independent of the 
tests and results reported in this paper, 





is that the fineness modulus is closely 
related to the value dg and practically 
not influenced by the value dj, as we 
can see in Table I, so that we may infer 
that the value dg makes a pivot for the 
grain-size distribution which 
have all about the fineness 
modulus, corresponding to about the 


curves, 
same 


same area with the axes of coordinates, 
but have different coefficients of uni- 
formity, corresponding to the different 
From this fact 
we may draw two additional con- 


slopes of such curves. 


clusions: 

6. The fineness modulus and the 
effective size dg are directly related, 
but neither of them defines sufficiently 
or without ambiguity the 
distribution curve. 

7. Either the set of values dsp and 
dy or the set ol values for fineness 
modulus and uniformity coefficient may 


grain-size 


be chosen to represent sufh iently a 
grain-size distribution curve, but the 
values of the effective sizes are easier to 
represent and they should be necessary 
to determine the uniformity coefficient. 


Electromagnetic Determination of Nickel Thickness 
for Re-entry Vehicle Heat Sinks 


By S. A. LoPILATO and C. H. HASTINGS 


_m MATERIALS used in 


heat sinks for ICBM re-entry vehicles 
are chosen for their high thermal con- 
ductivity and high chemical purity. 
During re-entry, the heat-sink surface 
is subjected to extremely high tempera- 
tures, which are reduced by conduction 
and dissipation of heat. These proc- 
esses prevent re-entry vehicle burnout, 
ind allow the internal components to 
function properly. 

In one early heat-sink design, nickel 
was electrodeposited on high-purity 
The nickel thickness was re- 
quired to he 


copper 
uniform over the entire 
Nickel was 
chosen for its high reflectivity, oxidation 
2645 F). 

Figure | shows a full-scale, early re- 
entry (heat-sink) vehicle developed by 
Aveo Research and Advanced Develop- 
ment Diy RAD). 


surface of the heat sink. 


resistance, and melting point 


NOTI DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
ttention of the author or authors Ad- 
lress all communications to ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa 


* This work has been accomplished under 
U.S. Air Force Contract AF 04(645)-30 at 
Aveo RAD; the Aveo ( orp Research and 
Advanced Development Div., Wilmington 
Mass 


the a 


The increasing demand for high quality and precision in the missile field 
has created many unique and interesting problems in nondestructive testing. 
The problem of accurately measuring nickel coatings up to 12 mils 


thick electrodeposited on heat-sink copper is described. 


This required 


special consideration in eddy-current instrumentation, measuring technique, 


and reference standards. 


The test that was developed was used to con- 
trol metallurgical and electroforming variables during fabrication. 


Proc- 


essing variations which influenced the test results are also described. 


S. A. LoPILATO is nondestructive testing specialist in the 
Materials Dept., Avco Research and Development Center, 


Wilmington, Mass. 


He has been active in nondestructive 


testing developments since 1952, initially at the Watertown 


Arsenal. 


Since 1957, at Avco, he has developed test pro- 


cedures and equipment for evaluation of critical materials 
and components for the Titan and Minuteman re-entry 


vehicles. 


Concentration has been on ultrasonic and electro- 


magnetic test methods. 
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Fig. 1. 


Definition of Nondestructive 
Testing Problem 


Marly in the heat-sink development 
program, it was determined that nickel 
thickness was to be approximately 0.006 

0.002 in., deposited by the plating 
process. The heat-sink was 63 in. in 
diameter, with compound curvature 
(see Fig. 2). Nickel surface-finish re- 
quirem\ nts, after final polishing, would 
20 to 50 microinches 
It was pointed out that 
the surface could not be scratched dur- 
ing final nondestruc 


be approximate) 


peak-to-valley. 
tive testing. 


Electromagnetic Test Parameters 


The electromagnetic (eddy-current 
test principle is based on the phenom- 
enon that a conductor, when brought 
into the field of a coil excited by an 
alternating current, has induced in it 
currents that 
lhe relation- 
reflected impedance 
il and the 
of the composite conductor 


spatially distributed eddy 
circulate in closed loops. 
ship between the 
seen by a prob properties 
nickel on 
However, it has 
been established that changes in coating 
detectable if the eddy- 
penetration depth is greater 


coppel Is complex. 


thickness ar 
current 
than the coating thickness, and also, if 
the base and coating differ in resistivity 
or magnetic permeability. The pene- 
tration depth is the depth at which eddy- 
current density is approximately 37 
per cent of its surface value. 

For the heat-sink application, the 
required penetration depth was approxi- 
mately 0.012 in. for good test sensitivity. 
For this penetration, the required fre- 
quency for coil excitation is calculated 
from: 
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Full-scale heat-sink re-entry vehicle. 


3.0 . 
6 = f 
VJ Niue p 


where: 


depth of penetration 0.012 
in., 
exciting Irequency, cps, 
ratio of the resistivity of nickel 
to that of copper t.1, and 
relative permeability of nickel 
110. 

Substituting these values into Eq 1 
gives f = 3000 cps. At this frequency, 
some of the eddy currents circulate in 
the base metal (copper). 


Test Equipment 


\ survey of various electromagnetic 
equipment manufacturers revealed that 
all available instruments were designed 
for nickel thicknesses not exceeding 
0.001 in. and operated at too high a 
frequency for the existing problem. A 
manufacturer was therefore engage d to 


0.66in 


_ 


build an instrument to the following 
specifications: 

1. Nickel thickness range and ac- 
curacy: 

(a) 0.001 through 0.003 in., +15 
per cent. 

(b) 0.003 through 0.008 in., +10 
per cent. 

(c) 0.008 through 0.010 in., +15 
per cent. 

2. Base metal properties (copper): 

(a) thickness in excess of 0.250 in. 

b) conductivity from 99 to 102 per 

cent of International Annealed 
Copper Standard (LACS). 

3. Instrument 
based upon standard reference samples 
of known thickness to be supplied by 
Avco RAD. 

4. The nickel coating to be measured 
may be in a highly polished condition, 
and special effort in probe construction 
should be made to avoid scratching or 
otherwise marring the surface finish in 
the process of making a measurement. 


response must be 


5. The instrument must be portable 
and employ a measuring probe approxi- 
mately 1 in. in diameter which can be 
manually operated at least 6 ft from the 
instrument. 


Nickel Thickness Standards 


Reference specimens simulating heat- 
sink nickel plating as to shape, finish, 
metallurgical properties, and nickel 
thickness range, were fabricated by the 
Nondestructive Test Development 
Group at Avco RAD. 

Five flat copper pieces 3 by 6 in. and 
1 in. thick were used as the base mate- 
rial. Sufficient plating area was _ re- 
quired to obtain uniform nickel-thick- 
ness buildup over a 15-in. square area. 
The copper specimens were first heat- 
treated at 700 F in an inert atmosphere 
for 1 hr, then surface-ground to the re- 
quired flatness and parallelism. 
men thickness was next measured to 
0.0001 in., using a precision micrometer. 
The conductivity of each copper speci- 


Speci- 


nent was determined (approximately 
102 per cent IACS)- 
then nickel-plated with enough buildup 


Samples were 


0.92in 


0.25in. Stainless Steel 


Fig. 2. 


Heat-sink geometry. 
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Fig. 4. 


to permit subsequent surface grinding 
to the desired nickel thicknesses. 
ples were cut in half and surface-ground 
using extreme caution to maintain 
flatness, parallelism, and to minimize 
surface The ten specimens 
were next highly polished to simulate a 
heat-sink surface, and remeasured to an 
accuracy of 0.0001 in. Half of each 
specimen was used for destructive de- 
terminations of nickel thickness; the 
other half was used as a reference for 
checking 
formance. 


Sam- 


stresses, 


electromagnetic gage 


per- 
Gage Description and Operation 

The thickness gage developed is a 

transistorized, battery-powered, porta- 

ble instrument (Fig. 3). In addition to 

Vondestructive Testing Handbook, edited 

by R. C. MeMaster, ‘Eddy Current Test 


Equipment,’ Vol. II, Sec. 40, Ronald Press 
New York, N. Y., Oct., 1959 
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Block diagram of nickel thickness tester. 


the l-in. diameter probe, a j-in. diam- 
eter probe is available to detect and 
measure small-area variations in thick- 
ness physical properties. Both 
probes are faced with Teflon to prevent 
scratching the polished nickel. 

When the probe is placed firmly 
against the nickel layer, the electrical 
impedance of the coil inside the probe 
is changed. The probe coil constitutes 
one leg of an impedance bridge having 
suitable balancing condensers and re- 
sistors in the other legs of the bridge. 
Impedance changes are shown on the 
instrument meter, giving a measure of 
the nickel thickness. The 
adjusted to give optimum linearity of 
thickness indication. The principles 
of operation of such gages have been 
discussed in detail elsewhere.! A 0.001- 
in. change in nickel thickness is readily 
discernible over the desired thickness 
range. Alarm lamps are provided to 
indicate when the meter has deflected 
over preset f its 
These lamps can be adjusted so 


or 


bridge is 


some percentage ol 
scale. 
that the instrument can be used in a go, 
no-go application. A block diagram of 
the gage is shown in Fig. 4. 

A calibration curve, shown as the 
solid curve in Fig. 5, was plotted using 
the ten reference specimens. The cali- 
bration points for two specimens (7 and 
9) were off the curve established by the 
other eight specimens. These two 
specimens were not heat-treated prior 
to nickel plating. This was done in- 
tentionally, to determine what effect 
this might have on calibration. 
mens 7 and 9 were again surface-ground 
with extreme care to eliminate surface 
or discontinuities and 
tablish two new nickel-thickness points 
The new points (open triangles in Fig. 
5) followed a curve displaced from but 
similar to the standard calibration 
curve. No significant differences of 
conductivity occurred in the copper be- 
fore or after heat treatment. Limited 


Speci- 


stresses to es- 
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destructive analysis performed on speci- 
mens 7 and 9 were inconclusive in de- 
termining reasons for these shifts. It 
was assumed that the stresses in the 
nickel (affecting conductivity or per- 
meability or both), as a result of not 
heat treating the copper, was responsible 
for the shift in instrument response on 
these specimens. 

This is a good illustration of the fact 
that a process or design change can 
upset electromagnetic test equipment 
response. The equipment user must 
anticipate and control such changes 
whenever possible. 


Nondestructive-Destructive Test 
Correlation 


During the early heat-sink develop- 
ment stages, variations in design and 
process were evaluated. The electro- 
magnetic gage was used effectively dur- 
ing this development activity on full- 
scale heat sinks. In addition, de- 
structive studies were made to correlate 
the actual nickel thickness with that de- 
termined by 
ment. 

As a result of these studies, 
placement and 


nondestructive measure- 


anode 
masking adjustments 
were made to achieve the required 
nickel-thickness distribution over the 
entire heat-sink surface. It was con- 
firmed also that the influence of heat- 
sink surface contour on thickness gage 
readings could be neglected. Because of 
the large radius, ho difference could be 
found between thickness measurements 
on curved and flat specimens. 

Nickel thicknesses as determined by 
destructive means and by the electro- 


magnetic gage measurements were not 
always in ugt 


Varia- 
tions in the electroplating process that 
might have accounted for the shifts in 


agreement, however. 


the standard calibration curve were in- 
vestigated. Although considerable 
plating variables were suspected, effort 
to establish some control on those proc- 
unsuccessful. 
It appeared that placing strict controls 
on the electroplating process would be 
more troublesome than correcting the 
calibration curve for the electromagnetic 


essing variables pre yved 


gage. Destructive correlation studies 
between thickness gage readings and 
actual nickel thickness yielded a family 
of curves, which represented the range 
of variation in the nickel-plating process. 


Process Control Specimens 


To prepare a calibration curve specific 
for each heat sink, 
specimens were used. 


copper control 
Accurately ma- 
chined and heat-treated copper speci- 
mens were placed in each heat-sink 
nickel-plating bath. By controlling the 
the amount of plating on each specimen, 
three different nickel-thickness calibra- 
tion points were obtained. The actual 
nickel thickness was then determined to 
within +0.0001 in. This resulted in 
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Fig. 6.—-Typical full-scale heat-sink in- 
spection. 


each inspection. An inspection log 
(Fig. 7) is kept for each heat sink, indi- 
cating test procedure and test results, 
and applying a constant correction fac- 
tor obtained from the control specimens 
plated with each heat sink. Instrument 
calibration is checked frequently during 
each part inspection to compensate for 
drift. 


Conclusions 


Thickness determination by the elec- 
tromagnetic (eddy-current) test princi- 
ple of nickel electrodeposited on copper 
proved successful up to unusual thick- 
The success of the effort de- 
pended on a number of factors: (1) 
The problem was clearly defined early 
in the heat-sink development program. 


nesses. 





Nickel Thickness Readings 
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Fig. 7. 


known thickness standards for each 
heat sink and established the proper 
curve for reliable thickness determina- 
tion. In subsequent destructive 
studies, this technique of monitoring 
process variation by the use of control 
specimens proved successful. 

Because of nickel-electroplating vari- 
ations, the ten reference standards 
previously described were useful only 
for checking gage adjustment and con- 
formity to the generalized calibration 
curve. 

Nickel Thickness Measurements 

A typical inspection of a full-scale 
heat sink is shown in Fig. 6. Thickness 
measurements were made at the plating 
facility, and test results were available 
in 20o0r30 min. Instrument sensitivity, 
balance (both resistance and capaci- 
tance), and a _ thickness calibration 
curve were recorded for each part in- 
spected. This was accomplished by 
using the thickness standards prior to 


Typical inspection log. 


This allowed sufficient lead time to 
conduct a realistic nondestructive-de- 
structive test correlation, (2) The 
choice was made of a well-established 
test principle which was ideally suited 
to the problem, (3) By defining the 
areas of responsibility, a thickness gage 
was obtained quickly and economically, 
and (4) a close relationship was main- 
tained with design and process engi- 
neering. The monitoring of changes in 
problem parameters, which could affect 
the nondestructive test development 
program, was made possible by this 
liaison. In some instances, tentative 
design or process requirements were re- 
vised to satisfy nondestructive test 
considerations. 
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Apparatus for Hardness Testing at 
Low Temperatures 


By L. L. FRANCE, R. T. BEGLEY, and H. KOHUTE 


he NEED FOR Intorma- 


tion on the temperature dependence of 
the strength of materials at low tem- 
peratures has been increasing for a 
number of years. This information ‘s 
necessary for low-temperature service 
ipplications and for fundamental studies 
of flow and fracture behavior. While 
investigations of this type can best be 
done by conventional tension or com- 
pression testing, such testing programs 
are frequently impractical In the 
early stages of alloy development 
programs, tor example, the amount ot 
material available is often insufficient 
for an extensive testing program. 
Low-temperature hardness measure- 
ments supply data that can be correlated 
with the mechanical strength at these 
Several previous 
investigators (1,2,3)!' have made low- 
temperature 


low temperatures. 
hardness measurements; 
however, they were limited to tempera- 
tures obtainable by the use of liquid 
baths 
readily available having a boiling point 


Since there are no_ liquids 
high enough or a freezing point low 
enough to cover the temperature range 
from 160 to —196 C, this range is 
difficult to inve stigate. 


Description of Apparatus 


described in this 
paper was constructed to overcome the 


The equipment 


disadvantages normally encountered 
with the use of low-temperature baths, 
particularly the problem of continuously 
varying the temperature. The essential 
components of the test chamber are 
shown schematically in Fig. 1. The 
over-all view of the test chamber in 
position on the platform of a standard 
Vickers hardness tester is presented in 
Fig. 2. The only modifications neces- 
sary to adapt the standard hardness 
tester for this application are the re- 
placem« nt of the conventional indenter 
with an extended indenter, and the 
removal of a calibration plug from the 
weigh pan of the machine to compensate 
for the added indenter weight. The 


NOTE—DISCUSSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author or authors Ad- 
dress all communications to ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa. 


The boldface numbers in parentheses re- 


fer to the list of references appended to this 
paper 


192 


extended indenter is commercially avail- 
able and has the standard diamond 
136-deg pyramid indenter. 

The refrigerant, nitrogen vapor, enters 
the test chamber through a perforated 
copper coil wound around the anvil, 
specimen, and bottom portion of the 
extended indenter. The 
storage and flow 


reirigerant 
regulating system, 
similar in detail to that described by 
Wessel and Olleman (4), is shown 
schematically in Fig. 3. The 25-liter 
Dewar flask, equipped with a special 
transfer head (5), is designed so that 
the pressure buildup above the liquid 
nitrogen in the flask forces the liquid 
through the supply line to the perforated 
cooling coil. 

The flow and temperature control 
system consists of a needle valve, a 
packless magnetic valve, an anticipating 
type temperature controller and re- 
order, and a copper-constantan control 
thermocouple. The thermocouple bead 


1--E-xtended indenter 
B Pest chamber 

( Cover plate 
D-—Refrigerant sup] 
E—Specimen 

F Anvil 


G Perforated cooling « 


Low-temperature hardness test 
chamber. 


Fig. 1. 
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Fig. 2..-Low-temperature hardness test 
chamber in position on hardness machine. 


is placed in a small hole on the surface of 
the specimen to avoid any direct contact 
of the bead with liquid nitrogen. The 
magnetic valve is opened upon demand 
for heat removal, and nitrogen vapor is 
supplied to the anvil 
indenter 
needle 


specimen, and 

The flow is regulated by the 
valve. The control 
teristics and capabilities of this type of 


charac- 


system have been adequately described 
4). The specimen temperature over 
the range from room temperature down 
to —196 C can be controlled to within 
2C. 
rhe 


the base of the test chamber, and speci- 


test chamber anvil is parallel to 


mens are prepared so as to have opposite 
haces paralle |. Thus, it is not necessary 
to level each specimen prior to making 
The chamber is mounted 


Impressions 


a traversing stage which allows a 
series of impressions to be made easily. 
Hardness determinations for several 
test temperatures can be made on the 
moving or 
chamber. The normal 
used to make the hard- 


hess impressions. 


same specimen by simply 


the 
Vickers eve le is 


rotating 


No means for reading the impression 
size at reduced temperature is provided. 
Che removed the 
container and to to 
room temperature. ‘The impression size 


from 
warm 


specimens are 
allowed 


= then determined using the conven- 
tional microscopic procedure. A 
ection may be applied to determine the 
the test 
erature using the relationship: 


cor- 


mpression diagonal at tem- 


D=D,{ita(T-—T 
where: 
» = mean coefficient of thermal ex- 
pansion between T and T,, 
D, = 


impression diagonal at 


temperature, 
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room 


D = impression diagonal at test tem- 
perature, 

T = test temperature, and 

T, = room temperature. 


It is easily shown that the correction for 
metals at temperatures down to — 196 C 
is negligibly small, being much less than 
one DPH (diamond pyramid hardness) 
number. 


Experimental Data 


Hardness values for recrystallized 


prrrrrrn | 


10 Va-c are a 


to Controller 


Controller 





Pressure 
Gauge 


| 


Temperature [— 


Magnetic Valve 


—— Control Valve 
( Needie-type) 


Liquid 
Nitrogen 
Dewor 


Liquid Nitrogen 
Supply Line to 


electron-beain melted columbium in the 
temperature range from 20 to —196 C 
are shown in Fig. 4(a). The tempera- 
ture dependence of the hardness values 
is almost identical to that of the various 
flow stress criteria (6) for the same lot of 
material shown in Fig. 4(b). 

The correlation of various criteria of 
strength and the 
shown in Fig. 5. correlation is 
very good when made with the pro- 
portional limit in tension and compres- 
sion, and with the flow stress after 3 and 


iurdness values is 


iii 


Copper Leads 


E 


Constantan 
Thermocouple 


| 


Test Chamber 


Test Chamber 


Fig. 3. 
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Numer- 


have shown a 


6 per cent compressive strain. 
ous investigators (7-11 
relationship between room-temperature 
hardness and ultimate tensile strength, 
and such a correlation could be expected 
temperatures. However, the 
data of Fig. 5 show that correlation be- 
tween low-temperature 


at low 


hardness and 
ultimate tensile strength is not as good 
as the correlation with flow stress at 
relatively small strains. 

lhe relatively poor correlation be- 
tween low-temperature hardness and 
ultimate strength may be a result of 
anomalous flow behavior at low tem- 
peratures. In tension tests, localized 
deformation is frequently encountered 
at low temperatures, resulting in very 
low uniform elongation values. This 
localized deformation is thought to be 
associated with local heating of the 
specimen, and this phenomenon could 
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Correlation of flow stress and hardness of columbium at low temperatures. 


lead to questionable ultimate tensile 
strength values. 


Conclusions 


Equipment for conducting hardness 
tests at temperatures down to —196 C 
has been developed. An excellent cor- 
relation has been found to exist between 
low-temperature flow stress and hard 
ness for columbium. It appears that 
low-temperature measurements will be 
useful in providing preliminary informa- 
tion concerning the effect of metal- 
lurgical variables on the low-tempera- 
ture properties of materials. In com- 
bination with hot hardness tests, the 
low-temperature measurements should 
provide a quick and conventional 
method of obtaining useful information 
on the strength of metals and alloys over 
a very wide temperature range. 
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designed to evaluate the properties of 
materials at temperatures in the region 
of —160 C, using liquid nitrogen as 
coolant. It owed its working principles 
to a paper by Wessel and Olleman,? who 
described a technique for measuring the 
tensile strengths of metal specimens at 
temperatures near that of liquid nitro- 
gen; however, our apparatus was very 
much simpler in construction, and the 


basic components were adaptable for use 
A full 


design 


with a range of testing machines. 
description of this original 
appears elsewhere.’ 

This apparatus has now been modified 
to meet new requirements for test data 
in the temperature range between 
—100C and room temperature. Essen- 
tially, the modification consists of im- 
provement to the liquid nitrogen supply 
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The 


storage 


system. liquid nitrogen moves 
flask to the cold 
chamber of the apparatus through a dip 
tube which passes from the bottom of 
the vessel up to a well-insulated pipe of 
minimum length and thence to the 
apparatus (see Fig. 1). No valves or 
included in this 

The liquid nitrogen container is 
otherwise sealed, except for one vent 
pipe connected to the vapor above the 
liquefied gas, the increase in pressure 


from its 


other restrictions are 
line. 


of this vapor caused by continual slow 
evaporation of the “gas’’ forces liquid or 
cold vapor into the low-temperature 
working chamber. 

Temperature is controlled by releas- 
ing or reducing the excess pressure in the 
storage flask, and to this end the vent 
pipe is connected directly to an adjust- 
able pressure-relief valve, No. 1 (Fig. 1) 
and by way of a solenoid valve to relief 
valve No. 2. In operation, the settings 
of the valves are adjusted so that valve 
No. 1 permits the driving force in the 
flask to be high enough to ensure an 
adequate supply of coolant to the cham- 
ber, but the pressure is such that the 
supply is not excessive, and overshooting 
is avoided. The second pressure-relief 
brought into action by the 
opening of the solenoid valve, which in 
turn is actuated by a temperature con- 
troller with a sensing element in the cold 
chamber. This 


valve is 


second valve is ad- 


Selector 


r —_—______, 


Temperature) 





Switch 


|| 
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| 
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/ 


— 


Fig. 1. 


justed to control the pressure at a value 
slightly below that necessary to ensure a 
supply of coolant to the working cham- 
ber, and thus an enhanced demand for 
coolant, initiated by a rise in tempera- 
ture, can be met almost instantaneously. 

By the above mechanism the working 
chamber may be maintained at any sub- 
zero temperature above that of liquid 


Controller 





Solenoid 
Valve 


Adjustable 
Pressure 
Relief 
Valve No.2 


Adjustable 
Pressure 
Relief 
Vaive No.| 
Bos 


| 


| 
| 


Schematic diagram of apparatus. 


nitrogen with ease. Temperature varia- 
tions are small, and rarely exceed 
+1 C from the required value. In addi- 
tion, the adjustment of the two valves 
can be combined into one operation, and 
thus the continuous change in 
working pressure necessitated by the 
lowering of the level of the coolant in the 
flask may be easily compensated. 


slow 


August Wohler 
(1819-1914) 


THE OUTSTANDING pioneer figure 
in the experimental study of the strength of 
materials under repeated stress, Wohler entered 


the Prussian railway service in 1847 and was 


soon engaged in a study of causes of derailments 


and of axle 


failures. 


His famous tests were 


made in Berlin between the years 1852 and 1869. 
His machines are still preserved, and the com- 


monest form of repeated-stress testing machines 


in use today, the rotating-beam machine, is 


practically the same as the machine designed by 


W ohler. 


This is one of a series of photographs 
from a_ collection compiled by Prof. 
Jasper O. Draffin and displayed in the 
Arthur N. Talbot Laboratory, University 
of Illinois. 
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Organic Adhesives for Setting Ceramic Tile 


By J. V. FITZGERALD, H. B. WAGNER, and F. E. BERNETT 


This is a report of an investigation of 51 organic adhesives used for setting 
- PAPER REPORTS the ceramic tile. The three principal types of organic adhesives produced 
properties of present commercial or- today were tested according to the procedures of Commercial Standard 
ganic adhesives used for setting ceramic 181-52. 
tile and how these adhesives conform Shear bond strength was found to be greater than the tensile bond 
to the Commercial Standard, CS 181-52, strength. The weakening of bond by ‘‘skinning’’ is reported. The 
“Water-Resistant Organic Adhesives stronger bond obtained in the laboratory is discussed as it pertains to the 
for Installation of Clay Tile.’"! Addi- weaker bond normally obtained at job sites. Also, a procedure for testing 
tional tests are proposed which would moisture transmission through adherent sealers is explained. Some of the 
be useful to ensure improved adhesives arguments supporting a minimum laboratory shear bond strength of 50 psi 
for bonding ceramic tile to a variety are presented. 
of backings under a wider range of 
temperature and humidity conditions. In the decade since the report by Table I and may be easily analyzed to 
Serious performance difficulties were Schofield and Austin the use of organic show how present quality is being 
encountered in the 1940’s with some of adhesives has increased—a major ob- maintained, 
the organic adhesives first used for jective of this study was to see how well 
setting ceramic _ tile. Consequently, their adhesives have conformed to 
many responsible persons in the in- CS 181 in the light of their acceptance 
dustry vigorously opposed the adoption by the construction industry. 
of adhesives for this purpose. \l- , 


The shear test assemblies of CS 181-52 
consist of overlapping 4} by 44-in 
glazed wall tile adhered back-to-back 
with a j-in. overhang, the thickness 

Fifty-one different proprietary — or- of the adhesive layer being ;/g in. The 
ganic adhesives, claimed to be suitable bonded area is thus 1} by 3¢ in., o1 ap- 
for setting ceramic tile, were tested proximately 16sqin. After conditioning 
according to the procedures of CS 1S] at the prescribed temperature, moisture, 


tile as being satisiactor) providing the 52. tesults of the tests are shown in and duration shown in Table I, compres- 


though some opposition still exists, 
most authorities now recognize the 
organic-adhesive method of setting 
adhesives comply with CS 181-52. 
One of the groups gravely concerned 
ibout the damage to the good reputa- 
tion of the tile for permanence that could 
result from the use of poor adhesives in 
place of the conventional portland- 
cement mortars was the Tile Council of 
America, Ine. The Council therefore 
sponsored an investigation by H. Z. 
Schofield and C. R. Austin at the Battelle 
Memorial Inst. to determine the quali- 
ties needed in organic adhesives for 
setting tile. The results of this investi- 
gation? were published in 1949 and 
served as the basis for CS 181-52. 
Commercial Standard 181-52 adopted 
most of the recommendations except 
that laboratory shear bond strength 
requirements were reduced by compro- 
mise from 100 psi to 40 psi. Nonethe- 
less, the standard, and also Schofield and 
\ustin’s recommendations, have been a 
constructive influence encouraging the 


Fig. 1._-Time versus shear strength of tile setting materials. 
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maintenance of reasonable quality in 

tile setting adhesives during this period. 

Consequently, many adhesives now 

carry the hallm irk declaring ( ompliance 

with all the requirements of that H. B. WAGNER is professor of chemistry at Drexel Institute of Technology, 
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sion loading of the projecting ends of the 
assemblies is applied at the rate of 
in. per min. The shear bond strength 
is the force per unit area expressed in 
pounds per square inch, determined 
when the assembly fails under com- 
Data for the different 
adhesives so measured are reported in 
Table I. Data for typical adhesives 
were also recorded over a much longer 
period of time and are graphically 
presented in Fig. 1. 


pression loading. 


Types of Organic Adhesives 


The three basic types of organic ad- 
hesives used for setting ceramic tile 
are: rubber-base, resin-base, and latex- 
base; the commercial standard covers 
all three types. 

R ibbe r-Base or Elastomeric 1 dhesive 2. 

These consist of natural or reclaimed 
rubber emulsified and either swollen or 
fractionally dissolved in 
vents.” 


volatile sol- 


fillers such as tale, car- 
wollastonite, and 


inorganic 
bon, or pigments 
such as titanium dioxide, plasticizers, 
and antioxidants. 

Adhesive.—This type of 
idhesive usually contains plasticizers, 
fillers, and solvents—the resin being 
the main functional cémponent. Ac- 
ASTM Definitions D 8834 
a resin is “‘a solid, semi-solid, or pseudo- 


Resin-Base 


cording to 


solid organic material which has an 
indefinite and often high molecular 
weight, exhibits the tendency to flow 
when subjected to stress, usually has a 
softening or melting range, and usually 
fractures conchoidally.” Generally, the 
resinous material tends to be dissolved 
to a greater extent in the solvent con- 
stituents than the rubber in the rubber- 
type adhesive. At least one resin-base 
product is now sold in the form of a 
which, .when mixed with 
water, becomes a water-resistant ad- 
hesive suitable for setting tile. 


powaer 


Latices are 
available. These 
water-dispersed rubber or 


Polymeric Emulsions or 
also commercially 
consist of 
polymers containing minor proportions 
of stabilizing additives. 


Solvent Content of Resin-Base and 
Rubber-Base Adhesives 


No benzene or halogenated solvents 
were detected in any of the 18 tile 
adhesives analyzed. The fact that only 
aliphatic hydrocarbons, alcohol, and 
water comprised the volatile portion of 
these products indicates that inhalation 
toxicity and fire hazard should not be 
encountered with these materials under 
ordinary conditions and temperatures 


’ The properties of rubber-base adhesives 
ean also be tested by Methods of Testing 
Rubber Cements (D 816-55), 1958 Book of 
ASTM Standards, Part 6, p. 670; Part 9, 
p. 1743. 

4 Definitions of Terms Relating to Plas- 
tics, 1959 Supplement to ASTM Book of 
Standards, Part 9, p. 139. 
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In addition, they may contain: 


and with reasonable ventilation. 

The loss of volume that occurs when 
the solvent evaporates from the ad- 
hesive is responsible for a dimensional 
change or shrinkage, which, if large, 
ean crack the rigid portland-cement 
grouting materials commonly used to 
fill the joints between tile. 
quently, modern tile installation speci- 
fications recommend that after setting 


Conse- 


the tile grouting operation be delayed 
until solvent vapors have evaporated. 


TABLE I. 


SHEAR BOND STRENGTHS OI 


Shear Versus Tensile Strength 

resist 
Labora- 
tory assemblies consisting of glazed wall 
tile installed with resin-base adhesive 
No. 30, back-to-back, failed completely 
in tension at only } the force that 
caused failure in shear. A_ typical 
rubber-base adhesive reacted differently 
when tested in the same manner, in 
that its tensile strength was relatively 
greater: 


Ceramic tile adhesives must 
both shear and tensile stresses. 


COMMERCIAL ORGANIC ADHESIVES 


USED IN SETTING CERAMIC TILE AND TESTED ACCORDING TO COMMERCIAL 


STANDARD 


Specimen Dried to 
Constant Weight 
Specimen 


20 I 


No 
No. 2 
No. 3 
No. 
No. 5 
No. 
No. 
No. 8° 
No. 0 
No. 
No 
No 
No. 
No. 
No 
No. 
No. 
No. 
No. 
No. 2 
No. ‘ 
No. 2% 
No. 2: 
No. 
No. 2: 
No. 26 
No. : 
No. ! 
No. 292 
No. < 
No. ¢ 
No. 32° 
No. 
No. 34° 
No. 35° 
No. 
No. 37 
No. 38 
No. 
No. 
No. 
No. 
No. 
No 
No. 
No 
No. 
No. 4 
No. 
No. § 
No. « 


CS 181 
Limits, 
psi 10 30 10 


181-52, PSI. 
Specimen Tested After 
Intervals of Time 


Ty pe ot 
7 Adhesive 

7 28 days 

days days wet 


] f 0 

1.0 , 0.: 
21 ) 0 

1 0 


Resin 
i 2 tubbe 
0 : Rubbe 
Ss < tubbe 

22 ‘ j Rubbe 
} 42 Resin 

18 5 >) Latex 

28 

34 < Resin 

19 ¢ tesin 

37 5 4 Rubber 

Rubbe 

Resin 
tesin 


tesin 
Rubbe 
Resin 
tubbe 
Rubbe 
Rubbe 
Rubbe 
Rubbe 


tesin 


4 


SAI 54 


Rubbe 
Rubber 
Rubbe 
Latex 
tubber 
tubbe 
Rubbe 
Rubbe 


Latex 
Rubbe 
Rubbe 
tubhe y 
Rubbe P 
Resin 
Latex 
Rubber 
Resin 
Rubber 
Latex 


® Commercial Standard 181-52 hallmark on label. 


TABLE II. 
ON CERAMIC TILE 


Open 
Time, No. 22, 
min Resin Base 


No. 15, 
Resin Base 

0 32.2 37.5 

5 96.4 15.0 
15 95.+ 25.0 
30 53 35.6 
60 53 32.5 
120 29 19.4 


CHANGE IN SHEAR STRENGTH DUE TO SKINNING OF ADHESIVE 
RIOR TO INSTALLATION, PST. 


“No. 41, 
Polymer 
Emulsion 


No. 32, 


Rubber Base 


No. 18, 
Rubber Base 


0 50.6 

4 36.2 
76.3 55.9 
2.6 57.2 
2 35.6 

>. 6 40.9 


OWN eww or 


| 
| 





Tensile 
Strength 


Shear 


Adhesive Strength 


Resin-base 
Rubber-base 


65 psi 
195 psi 


12 psi 
76 psi 


Although the 
showed 


rubber-type adhesive 
considerable displacement of 
the tiles in shear, it did not produce 
complete loss of bond. 

Certain adherents tested cannot take 
advantage of the high strength of organic 
adhesives. For example, an aluminum- 
foil-faced gypsum wallboard failed in 
shear at 52 psi and in tension at 17 psi; 
the gypsum beneath the paper failed 
in each case. 


Skinning Effect on Bond of Adhesives 
to Ceramic Tile 


Effect of skinning on representative 
resin-base, polymer-emulsion, and 
rubber-base adhesives, Table II, was 
determined using the method described 
by Schofield and Austin.? Before bond- 
ing, a second tile was exposed to air at 
room temperature for the times indi- 
cated in Table II. After bonding, a 
drying period of nine days was allowed 
before testing in shear. 


Setting of Tile on the Job Versus 
Laboratory Tests 


Laboratory tests idealize actual job 
conditions in that there is 100 per cent 
coverage by the adhesive. Aside from 
the human element, the trowels com- 
monly used reduce the coverage and 
thereby reduce the average shear bond 
strength obtainable. 

\ study was conducted to evaluate 
the per cent coverage on backs of wall 
tile of adhesive No. 25 applied with 
notched trowels. The two variables 
investigated were the type of trowel 
and the style of the back pattern of the 
tile. 

First, the per cent 
measured, and, 
bond measured in an 
effort to correlate the expected per 
cent coverage with a minimum bond 
strength. Three different variations 
of back patterns and six different 
stvles of notched trowels were included. 

\s would normally be expected, the 
results indicated that the trowel which 
put down the greater average thickness 
ol adhesive gave greater coverage to 
the applied tile. A sawtooth trowel 
was found to be most effective, since 


coverage Was 
second, the tensile 


strength was 


the adhesive did not have to squeeze 
laterally to make full contact with the 
backing. This trowel equalized the 
effect of back pattern variation. 

The most important fact noted, 
however, was that an adhesive cover- 
age of around 40 per cent will give a 
tile bond potential of at least 45 psi in 
tension with 
hesive. 


a moderate-strength ad- 
Forty per cent is believed to 
be a safe lower limit for specifying ad- 
hesive coverage. 
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Setting of Tile Accessories by 
Adhesives 

Tile accessories are such items as 
soap dishes, tumbler holders, grab rails, 
etc., pressed or cast from ceramic 
materials and having a glazed surface 
finish. Two basic types of accessories 
are those that project outward from the 
tile face and those that recess into the 
wall (certain types that project outward 
are called semi-recessed). Some manu- 
facturers produce accessories designed 
for adhesive and mortar setting, and 
certain types for adhesive setting only. 

Test studies using these accessories 
showed that adhesives conforming to 
CS 181-52 ensure safe handholds. 


Sealers for Surfaces to Receive 
Ceramic Tile Set by Adhesives 

The setting of ceramic tile by organic 
adhesives in wet areas around tubs and 
showers is made more critical than the 
setting on walls not exposed to moisture. 
Therefore, the adhesive must be water 
resistant. Nevertheless, when water- 
susceptible backing materials such as 
unprotected gypsum wallboard, plaster, 
or plywood are used, it is also important 
to protect the backing material itself 
by a sealer to avoid failure because of 
water damage of the backing. Many 
authorities believe that even when 
sealed, gypsum plaster, gypsum wall- 
board, and also plywood may still be 
damaged in wet areas and therefore 
they strongly recommend against such 
applications. 

A second reason for sealing is that an 
absorbent backing material may extract 
essential constituents such as_plasti- 
cizers and oils from some adhesives and 
thereby cause them to become brittle or 
their strength. The 
therefore acts as a 


sealer 
barrier between 
the adhesive and the adherent. 

Adhesive manufacturers have ap- 
proved sealers which include txoweled- 
on adhesives, adhesives cut with sol- 
vent and spread with a fiber brush, 
and especially prepared commercial seal- 
ers. Nearly every adhesive manufac- 
turer has 
regarding priming. 

Satisfactory sealers for surfaces to 
receive ceramic tile set by adhesives 
include: acrylic emulsions, cholorinated 
rubber, reclaimed rubber, some natural 
resins dispersed in alcohol, petroleum 
asphalts dissolved in hydrocarbons, 
and marine varnishes. 

At least three characteristics of a 
sealer must be determined in order to 
evaluate properly its usefulness in the 
installation of ceramic tile: the ability 
to waterproof, compatability with the 
tile adhesive, and the effect on the 
strength of the adhesive bond. 

In this study 15 sealers were tested; 
of these only 7 were found to be good 
waterproofers. 

Slippage of the tile over sealed sur- 


to lose 


specific recommendations 


Fig. 2.—Checking backing paper with 

Goodrich moisture meter to determine 

waterproofing effectiveness of adhesives 
and sealers. 


faces and bond strength were observed 
after 24 hr. The tests demonstrated 
that reactions between sealers and 
adhesives cause large slippage in some 
cases. Use of different adhesives over 
the same sealer often gave greatly 
different amounts of slippage. Con- 
sequently, a sealer and adhesive always 
should be tested for compatibility. 
The procedure for testing sealer and 
adhesive waterproofing developed by 
H. R. Goodrich. (Fig. 2), requires 
grinding of the glaze from a ?-in. 
diameter area of a tile, then mounting 
it with adhesive on 6 by 6 by ?-in. 
gypsum wallboard treated with the sealer 
being tested. After the adhesive has set, 
a glass cylinder 2 in. inside diameter by 
2} in. is cemented around the removed 
glaze. After one week the assembly is 
placed on uncoated kraft paper on the 
glaze of a 6- by 6-in. tile. Moisture is 
determined by means of a Weston 
Midget Moisture Meter (Model 8009) at 
the bottom of the wallboard before 
addition of 100 ml of water to the 
cylinder and again each 24 hr for the 
first several days and then at weekly 
intervals. The water level in the jar 
is brought up to the 100-ml mark each 
day. If a moisture meter is_ not 
available, kraft paper will act as a 
moisture indicator by wrinkling, which 
becomes progressively more pronounced 
as the moisture content increases. 
Moisture readings obtained by this 
test have shown that 
base adhesives are quite effective as 
moisture barriers even without priming. 
However, resin-base adhesives always 
transmitted excessive water. 


some rubber- 


Minimum Bond-Strength Require- 
ment for Adhesives Used in Setting 
Ceramic Tile 


Schofield and Austin simulated field 
conditions in accelerated laboratory 
tests in which they determined the loss 
of strength in organic adhesives ex- 
posed to (1) dampness, (2) wetting 
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cycles, (3) extremes of temperatures, 
(4) temperature fluctuations, (5) aging 
and oxidation, and (6) skinning-over 
during application. In addition to 
these environmental factors, they dis- 
cussed the fact that some adhesives 
were not suitable for tile setting because 
they had virtually no resistance to (7) 
shock, (8) resistance to 
mold growth, and (9) attack by vermin. 


TABLE ITI.—SHEAR BOND STRENGTH 
STANDARDS, PSI 


mechanical 


Schofield 
und 
(ustin CS 181-52 

75 1 100 10 
20 I 100 10 
125 | 35 30 
10 cycles 75 to 125 I 100 None 
lO cycles 75 to —20 1 100 None 
Aging 16 hr 5 0.5 
Aging 7 days 5 10 
Aging 28 days 10 
Soaking 24 hr 10) 
Soaking 7 days 10 
Soaking 10 cycles None 
Oxygen 144 hr 
Skinning 30 min 


70 per cent dry streng 
Based on the results of their investi- 


Schofield and 


mended a series of specific bond-strength 


gations, \ustin recom- 
specifications which would guarantee a 
high-quality standard for organic ad- 
hesives for installing ceramic wall and 
floor tile. The recommendations are 
shown in Table III with the require- 
ments of CS 181-52, which 
siderably less severe. 

Safety bond strength 
should account for the stresses caused 


are con- 
factors, for 


by thermal and structural movement 
of the adherent, failure to apply the 
adhesive perfectly, lack of ideal condi- 
tions at job sites, and also possible or 
probable bond deterioration with time 
or oxidation, as well as weakening by 
humidity and temperature. 

The safety 
bond strength over what is required to 
support the weight of the tile. For 
many years the tile industry has recog- 
nized 50 psi as the minimum shear- 
bond strength for tile to give satis- 
factory service under normal conditions 
where hydraulic 
Federal Specification 
requires test results of at least 50 psi. 
In tunnels and similar areas subjected 
to vibration, it has been found that tile 
installations give good performance 
where laboratory bond strengths are 
specified to be at least 100 psi—as 
is required by the New York City Port 
\uthority. The present trend is to 
insist on substantially greater bond 
strengths. For example, American 
Standard Specification for Dry-Set 
Portland Cement Mortar, A118—1, 1959, 
requires the shear strength of mortar to 
glazed wall tile to be at least 250 psi 
after 12 weeks. 


factor is in the excess 


used. 


SS-T-308 also 


cements are 


5’ R. Pangels, ‘Investigation of Bonding of 
Wall Tile to Mortar,’”’ The Wall Tile Firm, 
Villeroy and Boch, Danischburg, 1937 
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To be effective, laboratory standards 


must be correlated with field experience. 
In one set of experiments, the ‘Tile 
Council of America staff engineers 
established that glazed wall tile bonded 
directly to a 1: } :4 cement-lime-sand 
mortar had an average bond strength 
of 25 psi. When a neat cement paste 
gg to 7g in. thick was used 
between the tile and mortar, the shear 
strength at rupture was 200 psi. In 
one section of the United States, many 
tiles were set directly on the mortar 
without recourse to the neat cement. 
Too many 


layer 


failures were reported in 
which tile came loose because they could 
not resist the normal shrinkage stresses 
of the backing, which in this case was 
an early type of concrete masonry. 
On the other hand, where neat cement 
paste was used the type of failure of 
bond between wall tile and mortar 
was practically unknown. These labo- 
ratory and field investigations form the 
basis of a Tile Council requirement 
that all specifications réquire that 
neat cement paste shall bond tile to 
regular portland-cement mortars. 

R. Pangels 


of laboratory 


described nu correlation 
bond-strength measure- 
ments with field experience in his report 
of an extensive investigation of tile 
problems in Germany. In this case, 
tensile strength of tile 
bonded for five months to mortars 
was determined instead of the shear 
strength. Where tensile bond strengths 
of 23 to 40 psi were obtained on 


laboratory 


laboratory specimens, little trouble was 
encountered in the field with tile which 
had been similarly set and presumably at- 
tained this approximate bond strength. 
However, laboratory tensile strengths 
of only 8 to 17 psi were observed for 
tile set by a technique which was 
characterized by 
problems in the field. 

A large fraction of tile installed by 
gypsum wallboard. 
In one series of tests it was noted that 
the wallboard had a paper-to-core shear 
strength in the surface plane of 56 psi 
for “A’’ brand tested and 72 psi for 
“B” brand. Therefore a ceramic tile 
adhesive with less than 50 to 70 psi 
shear bond strength would be the 
weakest link in a dry gypsum wall- 
board installation, unless, of course, 
the gypsum itself would fail at a 
lower shear value, as was the case for 
the foil-faced board mentioned earlier. 


excessive loose tile 


adhesives is on 


Conclusions and Recommendations 


Too many organic adhesives now 
being sold to the tile trade are mis- 
represented by carrying the hallmark 
claiming conformance with CS 181-52 
when in fact they do not. More care- 
ful testing by the manufacturers is 
needed to minimize such misrepresen- 
tation. 


Since the performance requirements 
for ceramic tile installations generally 
include resistance to water—hot and 
cold, as in showers—the adhesives 
used should likewise be relatively 
unaffected. While the requirements 
of CS 181-52 are very modest regarding 
water resistance, many adhesives, never- 
theless, do not comply, some even failing 
immediately when wetted. 

Although organic tile-setting ad- 
hesives are of three broad types, the 
composition was found to be a non- 
critical factor in compliance’ with 
CS 181-52. 

A test for evaluating the durability of 
organic adhesives in moist alkaline 
environments is needed. Some prob- 
lems have occurred when condensation 
at the interface between the adhesive 
and concrete backings dissolved alkaline 
salts and adhesive. 
A standard for sealants to be used over 
backings where tile is set by adhesives 


saponified the 


is also needed. Some backings are so 
water-susceptible that very careful 
waterproofing is required before they 
will be generally acceptable in wet 
areas. Other backings absorb solvents 
and tend to extract the plasticizers, 
embrittling the adhesives, and therefore 
should have a protective sealant or 
primer. For many adhesives, concrete 
backings should be either treated by a 
neutralizing agent or protected by some 
kind of coating. 

Ceramic tile is being used more and 
more on exteriors. Adhesives suitable 
for such applications must have addi- 
tional qualities not presently covered 
in CS 181-52. For example, they 
must not be adversely affected by 
freezing-and-thawing cycles, very low 
humidity, relatively high temperatures 
or total immersion in water. For better 
performance of ceramic tile subjected 
to concentrated load on floors, adhesives 
should become more rigid without loss 
of bond. A test for such a property 
would be useful. Flexibility without 
loss of bond but after long-time aging 
is important as modern construction 
‘moves’ a lot more than older con- 
struction. Here again a simple testing 
procedure is needed. In fact, a more 
satisfactory accelerated aging test should 
be developed as soon as possible. 

In the light of its investigations, the 
Tile Council of America urges that 50 
psi be considered the minimum safe 
shear bond strength for installation of 
ceramic tile using organic adhesives. 
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What Price Green Cheese? 


THE PRESIDENT’S Science 
Advisory Committee has recently esti- 
mated the cost to us of landing a 
man on the moon. Its members were 
shocked to find that, over the next ten 
years, this may reach the staggering 
total of $40 billion. And this may be 
quite conservative—the cost of Project 
Mercury is now running about double 
the original estimates. 

This out-of-this-world price tag, cou- 
pled with the many other research proj- 
ects clamoring for attention, has promp- 
ted the committee to back off and take 
whether the Federal 
Government may not be preparing to 
spend too much money for research in 
the wrong places. 

Certainly, few will question the right- 
ness of massive government support ot 
In the words of the recent re- 
port of the committee’s Panel on Basic 
Research and Graduate Education, 
‘We think it plain that the Federal 
Government should act in such areas 
of scientific promise. No other agency 
in our society is responsible for the na 
tional security, and a large field full of 


a look to see 


science. 


hew problems, such as space science or 
materials research, is potentially vital 
to our safety. No other agency has the 
financial strength to provide the neces- 
sary support—and incentive—for work 
in expensive new undertakings. It can 
be said without qualification that our 
society will be endangered and impover- 
ished if these things are not done, and 
that only the Federal Government can 
take the leadership to get them 
done...” 

Certainly, too, few would question 
the long-range value of space research. 
Although the hardware to accomplish 
it is fantastically expensive, and its de- 
velopment is in the area of engineering 


and not of basic research, the informa- 
tion that it gathers for us is of the most 
basic sort, that is, it deals with questions 
about our universe whose answers serve 
only to assuage our curiosity. and have 
no immediate application to gadgetry. 
But who can estimate the long-range 
benefits to mankind of such informa- 
tion? The idle questions of the scien- 
tists must be answered. The fruits of 
basic research are like money in the 
bank—there to draw upon when needed. 
When the account is exhausted, progress 
ceases. 

The question, rather, is one of priori- 
ties. And the question is terribly com- 
plicated by matters of defense, politics, 
propaganda, power, prestige, and com- 
mon humanity. 

Can we justify billions for man-in- 
space while untold numbers of Nature’s 
secrets remain locked in our own great 
Should a nation with 685,000 
pupils attending school part-time be- 
cause of a shortage of 142,000 classrooms 
devote such a large proportion of its 
limited resources to one area of en- 
deavor? What about inadequately pre- 
What about the tens 
of thousands of our mentally ill who are 
getting only “custodial” care? The 
1960 annual report of the American 
Heart Association says that “double the 
sums now available could be used effec- 
tively to speed conquest of heart dis- 
In short, how does one allocate 
priorities in the Cold War vis a vis the 
war on poverty, ignorance, disease, hun- 
ger, filth, illiteracy? 

It is good that the post-Sputnik fever 
has abated sufficiently for the Science 
Advisory Committee to ask such ques- 
tions. Its responsibility is awesome 
One can but wish it well. 


» 
oceans: 


pared teachers? 


— 
ease. 


A.Q.M. 
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The Role of Technical Societies’ 


By C. H. LORIG' 


Ta: ROLE OF technical 
societies in today’s industrial world is 
fivefold: (1) to mobilize unorganized 
knowledge, technologies, and services; 
2) to bring together people with com- 
mon interests and offer them a multitude 
of related services; (3) to provide a 
forum where a man can present his ideas, 
works, and conclusions to the critical 
appraisal of his peers; (4) to develop 
effective channels of communication for 
technical knowledge; and (5) to provide 
an environment through meetings, semi- 
nars, and publications for logical inter- 
pretation and suggested applications of 
scientific and technical facts. 

We have no other agency that can ful- 
fill all these vital functions. Nothing 
that we have can approach the technical 
societies in supplying those technelogi- 
cal resources and stimuli that are so 
necessary to our national growth. The 
simple fact that scientists and engineers 
with essentially common interests can 
come together at technical meetings to 
discuss their work and exchange ideas 
tends to provide an intimate working re- 
lationship between the scientist who 
seeks general laws of nature and the en- 
gineer who must give them economic ap- 
plication. 


Must Be Alert to Change 


To play its role properly, however, a 
technical society must remain alert to a 
changing technology, which in these 
days can be rapid. Unless a society 
keeps alert and designs its program to be 
capable of fulfilling everchanging needs, 
it can quickly pass from the picture. 
Remaining static for a period as short as 
five years can do irreparable damage to 
an organization. Operations in narrow 
fields are at the mercy of a change in the 
importance of a single technology. I 
cite the complete and rapid conversion 
of steam locomotion on our railroads to 
diesel power and the present trend to 
atomic-power-driven submarines and 
ships. Moreover, the technology of 
space will have the most profound im- 
pact upon our affairs one of these days. 
Leaders of a technical society must, 
therefore, remain aware that a new 


* Based on a paper presented at the 
Seminar on Research Planning and Manage- 
ment, sponsored by the Office of Naval 
Research, Aug. 26, 1960, at Princeton Uni- 
versity, Princeton, N. J. 

1 Technical Director, Battelle Memorial 
Inst., Columbus, Ohio. 
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scientific 
lessen 


discovery may 
or even eliminate 
the society. 

A society must also have the intelli- 
gence, the ingenuity, the know-how, 
and the determination on the part of its 
leaders to develop the latent resources 
of the organization into actual, usable 
wealth. Many new societies are short- 
lived through inability to finance the 
organization that is essential to their 
existence. From a practical standpoint, 
the services rendered by a society do 
have certain limitations. Meetings, 
publications, educational programs, and 
serving the specialized interests of 
costly operations. Just 
how far a society can go to provide all 
these facilities is linked to its income. 
Yet, in spite of practical limitations 
growing out of the cost of such services, 
technical societies are performing a func- 
tion that is indispensable to all who are 
in research or who must plan and ad- 
minister the research programs that are 
so vital to their success. 


suddenly 
the need for 


members are 


The diversity in some societies is im- 
pressive, and we should expect even 
greater diversity as technology becomes 
increasingly more specialized and com- 
plex. Societies are being forced by 
change to widen their scopes; the range 
of scientific and technical knowledge has 
extended so greatly within a generation 
that it is a constant challenge to keep 
abreast of the trends. The need for a 
continued fresh approach to the problem 
is urgent. Methods must be found for 
adjusting the structure of societies to 
take account of the specialized and 
newly acquired interests of their mem- 
bers. 


Primary Task Is Education 


It should be obvious to all that the 
primary task of technical societies has 
been and will continue to be the promo- 
tion of education. Their central mis- 
sion is to advance and disseminate sci- 
entific and technical knowledge. No 
one these days can know all about any 
one thing. Technical societies today 
offer us an opportunity to tap almost 
as rapidly as they are generated the 
best sources for new scientific and 
technical information that we need in 
our research planning. There are no 
other agencies open to such world-wide 
sources where technical information can 
be gathered as promptly and completely 
as through such society functions as 


meetings, seminars, conferences, tech- 
nical discussions, and current technical 
publications. Personal contacts made 
at society meetings, which bring together 
people with diverse experiences and 
varied kinds of information, are added 
benefits. 


The Information Problem 


Although the technical societies do 
provide the vast sources of new informa- 
tion which constitute an Open Sesame 
for new ideas, there are so many in- 
dividuals developing the information, 
so many collecting data, and so many 
engaged in research studies that the 
problem of rapid and adequate dissemi- 
nation is exceedingly complex. Many 
of the details of a piece of work cannot 
be described adequately in a written re- 
port. Some of this information is being 
exchanged on an interpersonal basis 
among those engaged in research and 
development. Unfortunately, the bulk 
of this unpublished information is being 
lost. Of the information being pub- 
lished, there can be great time lags be- 
tween its generation and its publication. 
Because of this lag, users of the informa- 
tion are frequently at a handicap. What 
we need, of course, is to find ways to 
improve the flow of information from 
the point of origin to the point of use. 
This logically fits into the work of our 
scientific and. technical societies and 
should become one of their major re- 
sponsibilities. 

In the last two decades the growth of 
research has been astounding. In terms 
of dollars spent it has increased nearly 
30-fold. Within the next decade it is ex- 
pected that the amount of human energy 
that will go into research and develop- 
ment will exceed all the energy expended 
on research, development, science, and 
pilot-plant technology since this nation 
was formed. Research management is 
burdened with the problem of seeing 
that results are used effectively and that 
the fruits of research do not lie idle to 
rot unused. 

Technical societies must acknowledge 
the value of shortening the delay be- 
tween discovery and application of 
knowledge and thus do what they can to 
help disseminate technical information 
more quickly and widely. They are 
being forced by vast accumulations of 
new knowledge to develop better lines 
of communication with their member- 
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ship. This has some vexing problems, 
to be sure. But in the long run this 
new alignment of services has the ad- 
vantage of requiring the societies to re- 
main alert, to be frugal and industrious, 
and to increase their efficiency. 

In the past, as many as 10 years or 
more elapsed between the first discovery 
ot a new or improved material in the 
laboratory and its ultimate, wide-scale 
use in production. Today this lead 
time is from 7 to 8 years in the United 
States but only 5 years in Russia. De- 
mands of our defense, atomic energy, 
and space programs bring this problem 
of lead time to the forefront by the need 
to make haste. 
of these areas must now be rushed 


Developments in each 


through stages that formerly would have 
Demands within these 
areas have increased more rapidly than 


required years. 


we have been able to streamline our 
programs to use more effectively the 
information already on hand. 

There seems to be no question but 
that speeding up the collection and dis- 
semination of scientific and technical 
information could best be done by ex- 
panding and accelerating the work of 
technical and scientific societies already 
in existence. At least they should be 
given the opportunity. The approach 
they use may be largely empirical; the 
important thing is to identify the need 
and devise a way that they can meet it. 

In establishing the approach it must 
be remembered that the needs for tech- 
nical information of the research scien- 
tist as compared with the needs of the 
engineer are normally not the same. 
The research scientist often will will- 
ingly read and conduct exhaustive liter- 
ature searches to gather information on 
The engineer, 
on the other hand, is less well equipped, 
is differently oriented, and the demands 
on his time are so varied that the in- 
formation should be assembled, evalu- 


all facets of his problem. 


ated, collected, and put into a usable 
package before it is placed in his hands. 
The research scientist has more time 
to scan all the bibliographic references 
an information searching service may 
unearth and to pluck from past examples 
what is useful to him today. The en- 
gineer must work to meet a deadline 
fixed by circumstances that are often 
outside’ his control. His interests are 
not so much in having access to all the 
information that has accumulated on 
any given subject, but in having access 
to a sound and sufficient body of useful 
technological information compiled in a 
form that he can use. Unless the in- 
formation is readily at hand and in a 
form that requires little additional 
searching, he normally will pass it by 
because of lack of time to search. 
2“More Effective Organization and Ad- 
ministration of Materials Research and 
Development for National Security,’’ Na- 


tional Academy of Sciences—National Re- 
search Council, Publication 718, 1960. 
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More Screening, Evaluation Needed 


I have a feeling that technical societies 
are now beginning to appreciate that 
screening and technical evaluation of 
data is just as important a function, from 
an engineer’s point of view, as the func- 
tions of searching, storing, and retriev- 
ing of bibliographic references. Techni- 
cal evaluation is normally not at- 
tempted, and, except for a few isolated 
instances, it has vet to be developed to 
the point where it can be offered to 
people in the engineering profession. I 
think we can look forward to the time 
when such a service will be obtained 
through our technical societies, or, if 
not through them, then, perhaps 
through a government agency. 

Our technical societies must not only 
work out methods to gather information 
as it is released but also to make avail- 
able technically adequate summaries of 
work that has already been done and 
published. In this regard, to be fully 
effective, technical societies might ulti- 
mately offer a clearing-house service 
that covers what has been done, what is 
being done, and what is planned to be 
done. This scheme may seem far- 
fetched and outside the bounds of the 
present American system of free enter- 
prise. Yet, when fortified with such 
knowledge, the research planner is in 
the best possible position to develop 
timely and fruitful programs free from 
the overlapping objectives and goals of 
other programs. 

With the vast amount of paper al- 
ready in circulation, it is imperative 
that technical societies through their 
publication policies place the bulk of 
their emphasis on reporting really new 
information, and doing that concisely. 
Material that is intended for publication 
in their journals and transactions, which 
constitute the bulk of the permanent 
body of technical literature today, 
should, therefore, be screened to ensure 
that only work of real value is preserved. 

The report of the Committee on Scope 
and Conduct of Materials Research, 
released in 1960.2 made several strong 
recommendations which bear on this 
subject. 

One recommendation was that in- 
dustry should support technical socie- 
ties—not just financially but also by en- 
couraging real participation by techni- 
cal people in the work of the societies 
and the technical societies should take 
on, where possible, an increased screen- 
ing function for reports in their respec- 
tive areas of competence. 

A second recommendation was that 
there should be greater dissemination of 
translations, abstracts, and 
original papers relating to research and 
technology gathered from any source. 
This should be done preferably through 
the technical journals. 


foreign 


Specialists Must Communicate 


The committee contended that what 
is now needed is an extension of present 
programs to encourage greater cross- 
fertilization of narrow scientific disci- 
plines and other measures to bring to- 
gether specialists from the engineering 
fields with those working in the “purer” 
physics, 
mathematics. Those 
“purer’’ sciences must 


sciences of chemistry, and 
trained in the 

recognize the 
great need for applied research, 

Applied research and development are 
the links between basic or ‘‘pure’’ re- 
search and our economy. Such scien- 
tific activities constitute the means for 
converting basic science to a useful end 
product. Applied research has the 
additional purpose of developing new 
scientific information, when necessary 
There must 
be good communication in both direc- 


for solving its problems. 


tions between applied science and basic 
research, since results in one of these 
fields can strongly influence progress in 
the other. 

Any mechanism a technical society 
can envision that will enable physicists, 
chemists, mathematicians, engineers, 
and others interested in technology, 
both basie and applied, to exchange 
ideas and to work together, merits sup- 
port. All of us are aware there is noth- 
ing new in recognizing the interdepend- 
ence of the sciences and the various 
branches of technology. For that rea- 
son, close liaison and cooperation be- 
tween the scientific and the technical 
communities concerned in today’s prob- 
should be 


lems must continue and 


strengthened. 


Existing Societies Can Do the Job 


Finally, we must not allow the con- 
tinuing process of specialization to frag- 
ment the energies of our technical socie- 
ties. Services offered by existing socie- 
ties ought to be sufficiently broad and 
inclusive. There is no need for “‘splin- 
ter” groups that are being formed today 
almost literally by a fission process. 
The larger societies should find it pos- 
sible to adapt themselves to cater to 
specialized and changing interests. Once 
the large societies become sufficiently 
adaptable, the comparatively weak, 
highly selective splinter societies would 
be needless. To understand and ac- 
cept these responsibilities, 
the larger societies must constantly re- 


changing 


evaluate the services they offer, keeping 
in mind that they must remain at least 
abreast, and preferably ahead, of the 
tide of technological change. Instead 
of a great number of societies struggling 
to keep alive, we should have a strongly 
coordinated group made up of large and 
well-established technical societies that 
are capable of performing the normal as 
well as the specialized tasks they are 
called upon to do. 
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Society Affairs 





ASTM Board of Directors Meeting of January 17, 1961 


= ARE some of 
the actions taken at the Board mec ting 
at Headquarters in January. 


AMENDMENT OF BYLAWS 


Article VIII, Section 5 of the Societys 
“Any 
[to membership] after 


reads as follows: 
person elected 


Bylaws now 


six months of any fiscal year shall have 
expired may pay only one half of the 
amount of dues for that fiscal year; 
but in that case he shall not be entitled 
lo a copy of the Proceedings for the 
current year.” 

The Board voted to delete the words 
in italics. This amendment is subject 
to action by the membership at the 
forthcoming Annual Meeting and sub- 


sequent letter ballot. 


NATIONAL MEETINGS 


The following dates and places were 


D. C., Jan. 30-Feb. 4. 

1967 Annual Meeting—-Boston, Mass, 
June 25-30. 

1968 Annual Meeting 
Calif., June 16-21. 


San Fy ancisco, 


Group INSURANCE FOR MEMBERS 


The charter enrollment period lor 
the Society’s new group insurance 
program for members closed on Dec. 
1, 1960. The insurance administrators 
believe that the number enrolled to that 
date will ensure a sound program. A 
proposal that the Society add a high- 
limit accidental death and dismember- 
ment insurance plan to the program 
was approved by the Board. 


TECHNICAL COMMITTEE ACTIVITIES 


The Board approved: 
Change in title of Committee D-10 
from “Shipping Containers” to “Pack- 


Fracture Testing of High- 
‘.. -High- 


mittee on 
Strength Sheet Materials to ‘ 
Strength Metallic Materials.” 

Expansion of the activities of Com- 
mittee D-7 on Wood to include establish- 
ing working stresses on nonstructural 
grades of lumber with the understanding 
that the information developed will 
be considered as a recommended prac- 
tice rather than a standard. 

Steps to revitalize Committee E-8 
on Nomenclature and Definitions and 
study of other steps to achieve better 
coordination of definitions of terms 
within the Society. 

A Staff study on the question of es- 
tablishing an advisory committee on 
deterioration of materials through en- 
vironmental effects. 


ENGINEERS JOINT COUNCIL 


The Board authorized the Executive 


selected for future meetings: 

1965 Pacific Area National Meeting 
Seattle, Wash., Oct. 31—Nov. 5. 

1966 Committee Week— Washington, 


aging, 


subject to a clarification of the 
scopes of Committees 
on Flexible Barrier Materials. 

Change in title of the Special Com- 


Secretary to apply for affiliate member- 
ship in the Engineers Joint Council. 
(This application was approved by the 
EKJC Board on January 19.) 


D-10 and F-2 


64th Annual Meeting 
Atlantic City, N. J., June 25—30 


Tus 647TH ANNUAL MEETING of the Society 
will be held in Atlantic City, N. J., at the Chalfonte-Haddon 
Hall the week of June 25 to 30. Complete details of the 
meeting will appear with the Provisional Program in the 


April issue of MRS. 


Lectures 


The 1961 Marburg Lecture will be presented by Bruce 
Chalmers, Harvard University. The subject of Dr. Chal- 
lecture will be crystal nucleation. A. B. Kinzel, 
vice-president for research, Union Carbide Corp., will de- 
liver the Gillett Memorial Lecture on the subject of the 
exploitation of rare metals. 


mers’ 


Bermuda Conference 


Everyone attending the Annual Meeting this year will 
have the opportunity to fly to Bermuda for a one-week 
postmeeting conference program. A special group price 
of $265 will cover all expenses. Full details are given on 
pages 204 and 205. 
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Technical Program 


Following are the symposia jand committee-sponsored 
sessions as they shape up at present. Details are subject to 


change. 


Symposium on Soil Dynamics 


Sponsored by Committee D-18 on Soils for Engineering 


Purposes. 
Testing Procedure and Presentation of Data for Tradex Model Fout- 
ing Vibration Tests—J. A. Alai, Radio Corporation of America. 


there will be sessions on: 


Fatigue 
Steel 
Cement 
Concrete 
Soils 


_ — 


Testing 

Non-ferrous Metals 
Elevated Temperature 
Road and Paving Materials 











Annual Meeting Program (continued) 





Biaxial Stress Fields in Noncohesive Soils Subjected to Vibratory 
Loads—R. K. Bernhard, Rutgers University 

Siress-Deformation Relations for Soil Under Low-Frequency Os- 
cillating Direct Shear Forces—F. J. Converse, Converse Founda- 
tion Engineering Co. 

Dynamic Loading Device and Results of Preliminary Small Scale 
Footing Tests—R. W. Cunny and R. C. Sloan, U. 8 
Engineers Waterways Experiment Station 

Performance of Embedded Pressure 
Loadings—A. J 
Foundation 


Arm) 


Static and Dynamic 
Armour Research 


Gages | nder 
Durelli and W. F. Riley, 


Analytical Model for Response of Foundations to Dynamic Load 
kK. T. Selig, Armour Research Foundation 

Bearing Capacities of Dynamically Loaded Footings 
and K. KE. McKee, Armour Research Foundation 

Facilities for Dynamic Testing of Soils—G. K. Sinnamon and N. M 
Newark, University of Illinois 

The Damping Capacity of Some Granular Soils—G. F 
and R. R. Hart, Bell Telephone Laboratories 


S. Shenkman 


Weissmann 


Symposium on Impurities in Steam 

Sponsored by Committee D-19 on Industrial Water. 

Introduction—J. Kk. Rice, Cyrus Wm. Rice & Co. 

Improved Techniques for Sampling Steam—E. FE. Coulter and R. 
Cobb, Babeock & Wilcox Co 

Volatility of Sodium Chloride from High-Pressure 
(Research Contribution of Committee D-19)—M 
The Babcock & Wilcox Co 

Impurities in Steam from High-Pressure Boilers—R. C. Ulmer and 
H. A. Klein, Combustion Engineering, Inc. 

Summary—F. E. Clarke, U. S 
Station 


Boiler Water 
M. Rubright, 


Naval Engineering Experiment 


Symposium on Elevated Temperature Compression Testing 
of Sheet Materials 


Sponsored by Joint Committee on Effect of Temperature on 

the Properties of Metals. 

Rapid-Rate Compression Testing of Sheet Materials at High Tem- 
peratures—E. C. Bernett, Jet Propulsion Laboratory. 

Evaluation of Test Variables in the Determination of Elevated- 
Temperature Compression Yield Strength of Magnesium Sheet 
R. W. Fenn, Jr., The Dow Metal Products Co 


An Evaluation of Sheet Compression Testing Techniques at Elevated 
Temperatures—George Gerard, New York University 

Compression Testing of Sheet Materials at Elevated Temperatures 
R. Papirno and G. Gerard, New York University. 

Compression and Buckling Characteristics of Inconel 718 
Welter, Ecole Polytechnique. 

An Evaluation of a System for the Compression Testing of Sheet 
Materials at Elevated Temperatures—-W. W. Breindel, R. L 
Carlson, and F. C. Holden, Battelle Memorial Inst 


Georges 


Symposium on Evaluation of Metallic Materials in Design 
for Low Temperature Service 


Sponsored by Joint Committee on Effect of Temperature on 
the Properties of Metals. 


Factors Influencing the Fracture Toughness of Sheet Materials for 
Espey, M. H 
Brown, Jr., National Aeronautics and Space 


Use in Lightweight Cryoge nic Tankage G. B 
Jones, and W. F. 
Administration. 

Sleels of Improved Fracture Toughness J. M. 
Corp 

The Effect of Small Cracks on the Load-Carrying Ability of High- 
Strength Steel—G. K. Manning, Battelle Memorial Inst 

1 pplications—H. W 
Marsh, Graver Tank and Manufacturing Co. 

Effect of U-Notch Depth on Impact Resistance Under Simple Bean 
Loading 


Hodge, U.S 


Steel 


Desiqn of Cryogenic Slorage for Industrial 


D. C. Reymond, Esso Research and Engineering Co 

Vechanical Property and Structural Component Testing Techniques 
and the Evaluation of Design Allowables for Use at Liquid Hydro- 
gen T¢ mperatures F, Markovich, The 
Martin Co. 
Brittle-Fracture Transition of Some Concrete 
A. L. Tarr, U. S. Army Research Office 
The Correlation of Notch:Unnotch Tensile Ratios with Tensile 
Fatigue Properties of Compler Welded Joints in High-Strength 
300 Series Stainless Steels at Cryogenic Temperatures—J. F 
Watson, T. T. Tanalski, and A. Hurlich, Convair Astronautics 
Analysis of the Effects of Test Temperature on the Notch Strength of 
High-Strength Sheet Alloys—-V. Weiss, Syracuse University. 

Welded Ferritic Steel Constructions for Intermediate Low-Tempera- 
ture Service. Considerations Arising from Tensile Tests on 
Welded and Notched Wide Plates—A. A. Wells, British Welding 
Research Assn., and J. W. Strawson, Shell Refining and Market- 
ing Co., Ltd. 

Testing and Design Considerations for Brittle Fracture—Sumio 
Yukawa, General Electric Co 


Schwartzberg and R. 


Re in fore ing Ste ¢ ls 





ASTM Post-Annual Meeting 


Conference in Bermuda 


For those who wish to extend their 


June 30—July 7, 1961 


Annual Meeting plans in Atlantic 
City this year, the Philadelphia District, 
through Embassy Tours, has arranged 
an interesting and exciting post meeting 
conference program in Bermuda. 
Air-conditioned charter buses will 
be waiting for you at Haddon Hall in 
Atlantic City on June 30 to whisk you 
to Idlewild Airport in New York in time 
to board Cunard Eagle Airways Flight 
108 to Bermuda. Meal service and 
swizzles in flight, and in three hours you 
will be in Bermuda enjoying the luxury 
of the world-famous Princess Hotel and 
Beach Club. For eight days and seven 
nights you will be wined and dined and 
pampered ... a relaxing world of sports 
and fun is waiting to be explored and 
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enjoyed. On Saturday morning you 
will be escorted by private cars on a 
fabulous three-hour tour of the island 
with special emphasis placed upon new 
building construction and new methods 
which have been found to house and 
maintain this active tiny British island. 
Suaday is free for adventure or relaxa- 
tion on the pink beaches of Bermuda. 
Morning conference on Monday with a 
short talk offered by one of the island’s 
leading personalities. Wednesday, a 
never-to-be-forgotten, all-day Island 
cruise aboard the Yacht, Duchess. 
Barbecue luncheon with calypso enter- 
tainers on your own coral island with a 
homeward bound swizzle party. Thurs- 
day evening a cocktail reception and 
gala last night farewell party. Outdoor 


buffet dinner and more of that wonder- 
ful calypso music. Depart Friday to 
arrive in New York about 8:30 p.m. 


Included in the Special Group Price: 


p> Charter bus to Idlewild and round- 
trip air transportation New York 
to Bermuda. 
Round-trip private car transfers. 
Twin-bedded rooms with private bath 
at the swank Princess Hotel. 
Breakfast and dinner daily, and gala 
reception with outdoor buffet. 
All sightseeing and yacht cruise. 
All hotel gratuities. 


$265 


per person 
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Symposium on Erosion and Cavitation 


Administrative 
Service Testing. 


Sponsored by Committee on Simulated 


Vhe Deformation of Solids by the Impact of Liquids at High Speeds 
J. H. Brunton, University of Cambridge 

Erosion by Liquid Impact Ss. M 
Laboratories. 


DeCorso, Westinghouse Research 

Accele rated Cavitation Erosion and Sand Erosion W. C. Leith and 
W.S. MelIlquham, Dominion Engineering Works. 

Cavilation in Hydraulic Turbines—W. J. Rheingans, Allis-Chalmers 
Manufacturing Co 


Symposium on Radiation Effects in Refractory Fuel Com- 
ponents 


Sponsored by Committee E-10 on Radioisotopes and Radia- 
tion Effects. 


Concerning the Effects of Excess Oxryaen in l On a. 
Atomic Energy of Canada Ltd 

Void Formation in Irradiated l'O.—J. L. Bates, General Electric Co. 

The Heat Rating Re quired to Produce Central-Melting in Various U0, 
Fuels —A. 8. Bain, Atomic Energy of Canada, Ltd 

Fission Fraqment Tracks in { 0, Noggle, Oak Ridge Na- 
tional Laboratory. 

Sinte 


A. L. Robertson, 


r.8 


ring Characteristics in a Radiation Environment—E. A. Aitken, 
General Electric Co 

Study of the Factors Controlling the Release of Xe'*3 from Bulk UO, 
D. F. Toner and J. L. Seott, Oak Ridge National Laboratory. 

In-Pilk Release of F sston Products in UO. J: B. Melehan, Ss. G. 
Epstein, and F. A. Rough, Battelle Memorial Inst. 

The Continuous Release of Fission Gas from UO, During Irradiation 

R. M. Carroll, Oak Ridge National Laboratory. 

Irradiation of BeO-UO, Fuel Pellets—D. E. Johnson, J 
and A. K. Smalley, Battelle Memorial Inst. 

Radiation-Induced Damage in Uranium Monocarbide—D. G. 
Freas, A. E. Austin, and R. A. Rough, Battelle Memorial Inst. 

Effects of Burnup on Certain Ceramic Fuel Compounds—-M. L. 
Bleiberg, Bettis Atomic Power Laboratory. 

Hydrolysis of Beryllia—C. C. Browne, General Electric Co 

Irradiation Behavior of PuO.-U Os Fast Oxide Breeder Fuel—J. N. 
Sittanen, J. M. Gerhart, and J. 8S. Cochran, General Electric Co. 


Koretzky, 


Symposium on Extension of Sensitivity for Determining 
Various Constituents in Metals 
Sponsored by Committees E-2 
and E-3 on Chemical 


on Emission Spectroscopy 
(Analysis. 


Paper by J. L. Hague, National Bureau of Standards. 

Recent Developments in Electroanalytical Chemistry —L 
Polytechnic Institute of Brooklyn. 

Radioactivation Analysis: A Sensitive and Specific Method for 
Metals Analysis—G. W. Leddicotte, Oak Ridge National Labo- 
ratory. 


Meites, 


Ultratrace Emission Spectroscopy—G. H. Morrison and R. L. Rupp, 
General Telephone and Electronic Laboratories. 

Use of the Electron Probe to Measure Low Average but High Local 
Concentrations—L. S. Birks and R. E. Seebold, U. S. Naval Re- 
search Laboratory. 

High-Sensitivity Analysis of Impurities in Solids by Mass Spectrom- 
etry—C, M. Stevens, Argonne National Laboratory. 


Symposium on Microviscometry 


Sponsored by Committee D-4 on Road and Paving Mate- 
rials, 


The Effects of Viscosity in Hot-Mizx Construction 
State of Louisiana Department of Highways. 

Measurement of Consistency of Paving Cements at 140 F with the 
Sliding-Plate Microviscomete R. W. Griffin and D>. F. Fink, 
Shell Development Co. 

Relation Between Thin-Film (4-in.) Oven Test and Microfilm Aging 
Index—W. J. Halstead and J. Zenewitz, U.S. Bureau of Public 
Roads. 

The 


Verdi Adam, 


Precision of Measurements with the Sliding-Plate 
cometer—D. F. Fink and J. J. Heithaus, Shell Oil Co. 
The Rheology of Asphalt-Filler Systems as Shown by the Micro- 


viscometer—R. 8. Winniford, California Research Corp. 


Microvis- 


Symposium on Major Effects of Minor Constituents on 
Properties of Materials 


Sponsored by the Division of Materials Sciences. 


Titles of the following papers are not yet definite. Shown in 

italics are the topics, rather than exact titles. 

Effects of Minor Constituents on Properties of Solid Organic Mate- 
rials and Polymers—J. F. Lontz, E. I. du Pont de Nemours & 
Co., Inc. 

Effects of Minor Constituents on Properties of Ionized Gases (Plasmas) 

5. J. Buchsbaum, Bell Telephone Laboratories, Inc. 

Effects of Minor Constituents on Properties of Organic Liquids— 
H. M. Smith, U. 8. Bureau of Mines. 

Effects of Minor Constituents on Properties of Ceramic Materials— 
I. B. Cutler, University of Utah. 

Impurity Effects in High-Purity Metals 
Wyman, National Bureau of Standards. 


G. A. Moore and L. L 





BERMUDA BEACHTIME 


There are a dozen miles of beaches in mid-Atlantic Bermuda. And 
many of them, like the one above, are divided by romantic coral cliffs 
into protected little coves. The water of Bermuda is unsurpassed both for 
clarity and color. 
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Return to: 
Thomas A. Marshall, Jr., Executive Secretary 
American Society for Testing Materials 
1916 Race Street 
Philadelphia 3, Pa. 


Enclosed is my deposit of $ ($50 per person) 
for _.. (number of persons) for the ASTM post- 
Annual Meeting conference in Bermuda, June 30- 
July 7, 1961. I will remit full payment no later than 
May 15, 1961. 


Name 


Address_ _- 


All deposits must be received by April 15. Please 
make checks payable to the American Society for 
Testing Materials. 





Symposium on Materials and 
Electron Device Processing 


A THREE-DAY symposium on ‘‘Mate- 
rials and Electron Device Processing” 
will be held at the Benjamin Franklin 
Hotel, Philadelphia, Pa., on April 5-7, 
1961, under the auspices of ASTM Com- 
mittee F-1 on Materials for Electron 
lubes and Semiconductor Devices, Sub- 
committee X on Control of Contam- 
inants. D. E. Koontz, Bell Telephone 
Laboratories, Inc., is symposium chair- 
man. 

Subjects to be 
papers over the three-day period will 
include control of 
assembly 


covered in the 35 


ultraclean device 
techniques for 
the detection of trace contaminants, 
advanced cleaning 
and reports on the effects of such clean- 
ing on device performance. Also to 


areas, new 


dev ice 


processes, 


be included are discussions of the charac- 
terization and control of gaseous and 
vacuum processing ambients, as well 
as safe handling practices and uses of 
bervllia ceramics. The topics to be 
covered are of great interest and im- 
portance in the electronics industry, 
but beyond that, other industries such 
as drugs and fine machinery are con- 
cerned with similar problems and will, 
no doubt, profit from participation in 
the symposium. 

Cooperating with Committee F-1, 
the Philadelphia District Council will 
sponsor a dinner meeting Thursday, 
April 6. John W. Campbell, editor of 
{nalog—Science Fact and Fiction, will 
speak on “Orthodoxy in Science.”’ 

Those interested in attending the 
symposium may get information on 
registration and hotel reservations by 
writing to ASTM Headquarters. 

The program is as follows: 


Wednesday, April 5, 10: 00 a.m. 


Session Chairman, N. L 
Laboratories. 


Hobbs, W yeth 


Introduction 


The Control of Impurities in Impurity- 
Dominated Electronic Vaterials and 
Devices—F. J. Biondi, Bell Telephone 


Lal oratories, 


Air-borne Contaminants 


Particulate Concentrations in Ultra-Clean 
Rooms, Part I—F. 
Electric Co. 

Particulate Concentrations in Ultra-Clean 
Rooms, Part IT 
Electric Co. 

A Comparison of Electrostatic and Absolute 
Air Filters for Clean Room Service 
George Helmke, Bell Telephone Labora- 
tories, Inc. 


Van Luick, General 


F. Van Luick, General 
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Three-day national technical meeting 


set for first week in April 


Dust Monitoring by the Dry-Slide Settling 
Technique—W. J. Whitfield, Sandia 
Corp. 

{n Approach to Centrol of Transistor 
Processing Environments—C. A. Smith 


and T. Manns, Phileo Corp. 


Wednesday, April 5, 2:00 p.m. 


Analytical Methods and 
Instrumentation 


Session chairman, F. Van Luick, General 
Electric Co 

Electrobeam Microanalyzer { New Tool 
for Electron Device Development a 
Haves, Bell Telephone Laboratories 

Determination of Inorganic Contaminants 
on Metal Surfaces by an EMF Measure- 
ment—D. Schimmel, Sylvania Electric 
Products. 

Electrode Potential A Tool for the Control 
of Materials and Processes in Electron 
Device Fabrication Part Il: EMF-Time 
Studies of Clean and Contaminated 
Platinum Electrodes—-D. O. Feder and 
> Ss. Jacob, Bell Telephone Labora- 
tories, Ine. 

Electrode Potential: i] Tool for the Control 
of Materials and Processes in Electron 
Device Fabrication Part II EMF 
Studies of the Behavior of Tron-Nickel 

Hydrogen Peroxride—Formic 

tcid Etchants—D. O. Feder and W. 

Howden, Bell Telephone Laboratories, 

Ine.; D. R. Huff, Southern Bell Tele- 

phone and Telegraph Co.; and J. W 

Richards, Chesapeake and Potomac 

Telephone Co. of West Virginia. 


tlloys un 


Use of Tracer Techniques in Contamination 
Studies—T. J. Bulat, The Bendix Corp 
Gas Phase Proportional 
Radiotracer 7 echnique to Examine Elec- 
Materials—H. A. 


Stern, Radio Corporation of America. 


Counting A 


tron Devices and 


Thursday, April 6, 9:00 a.m. 


Processing Apparatus and 
Techniques 


Session chairman, H. A. Stern, Radio 
Corporation of America. 

Fluorine Release from Glasses—J osef 
Francel, Owens-Illinois Glass Co 

{re Sealing of Borosilicate Glass 
M. Liebson, U. 8. Army Signal Corps. 

Elimination of Contaminants from Electron 
Tube Components Automation of 

Chemical Processing—C. O. Thomas. 

W. H. Craft, D. E. Koontz, Bell Tele- 

phone Laboratories, Inc. 

A ffecting Soni 


Lyons, The Bendix 


Transducer Parameters 
Cleaning—L. J 
Corp. 

Removal of W ater-Soluble Flux from 
Printed Circuit Boards and Electrical 
Components—J. FE. Smallwood, The 
Bendix Corp. 

Use of Ultrasonics in the Cleaning of 
Printed Circuit Boards—G. B. Hollerith, 


Bronson Instruments. 


Thursday, April 6, 2:00 p.m. 


Materials and 
Processing Techniques 


Session chairman, J. Lineweaver, Corning 
Glass Co. 

Recommended Practices for Safe Handling 
of Beryllia Ceramics, Part I L. Ferreira, 
Coors Porcelain Co 

Recommended Practices for Safe Handling 
of Beryllia Ceramics, Part Il 
L. Ferriera, Coors Porcelain Co. 

Beryllia Oxide Dielectrii Heat Sinks for 
Electronic Devices P Hessinger, 

\. Strott, and B. Haura, National 
Beryllia Corp 

Sulfamic Acid Cleaning of Electron Tube 
Parts —R 
America 


Itler, Radio Corporation of 


Pf Position Sem riautomatlr Vacuum 


Tube Exhaust Machine ‘2 


and George F 


Quoglia 

Reyling, Varian Asso- 
ciates 

Purification, Distribution, Control, and 
Vonitoring of High-Purity Gases for 
Electron Device Processing I) 7 


Menus, Texas Instruments, Ine. 
Friday, April 7, 9:00 a.m. 


Gaseous Contaminants 


Session chairman, V. C. Smith, Barnstead 
Still and Sterilizer Co. 

Comparison of Standard Leal Rates 
Veasured by Different Technique 8 
DD. W. Maurer, Bell Telephone Labora- 
tories, Ine 

Gas Composition During Pumping and in 
Sealed-off Power Tubes—P. J. Varadi, 
H. A. Langer, and M. V. Saltzman, 
Machlett Laboratories, Ine 

Detection of Trace {mounts of Oxvaen in 

Protective imbients—D. O. 

Feder and W. H. Craft, Bell Telephone 

Laboratories, Ine 


Gaseous 


Outgassing Caused by Electron Bombard- 
ment of Glass—J. Lineweaver, Corning 
Glass Works 

Getters—Quality Control—P. Della Porta 
and Ek. Airoldi, SAES Getters, Milan, 
Italy. 

Residual Gas Levels as a Function of Tube 

H. B. Frost, Bell Telephone 


Laboratories, Inc. 


Proce SSUNG 


Friday, April 7, 2:00 p.m. 


Influence of Cleaning on 
Device Performance 


Koontz, Bell 
Telephone Laboratories, Inc. 


Session chairman, D. E. 


Relationship of Germanium-Alloy Transis- 
tor Reliability to Etching, Washing, and 
Encapsulating Processes-—A. J. Borof- 
sky, Sylvania Electric Co. 

Process Variables and Their In flue nee on 
the Gas Content of Anode Materials 
B. J. Bliss, Texas Instruments, Inc. 

Effect of Various Cleaning Methods on 
Electronic Components in the Micro- 
module—J. L. Vossen, Radio Corpora- 
tion of America. 

Problems Related to Parts, Cleaning, and 
Firing—R. P. Misra and R. R. Mix, 
Texas Instruments, Inc. 

Noise Tested Cathode Activation 
F. Dlouhy and H. J. Schiitze, Telefunken, 
Stuttgart, Germany. 
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Report on Committee Week 


| MAN IN THE STREET 
has no doubt never heard of ASTM 
Committee Week. Any connection be- 
tween his everyday way of life and the 
goings on in Cincinnati the first week of 
February would probably seem remote. 
Still, he owes much to the work of the 
technical committees, who help to pro- 
vide the materials that contribute to the 
highest standard of living he has ever 
known—his home, his ear, his clothing, 
fuels to keep him warm, refrigeration to 
keep him cool, fire-resistant materials 
lor greater safety, and many other 
things. 

Thirty-two of the main 
technical committees and over 360 sub- 
committees met during Committee 
Week, January 30 to February 3, at 
the Netherland Hilton Hotel in Cin- 
cinnati. Progress reported by the 1222 
hard-working individuals present is 
summarized in the following pages. 

The members of the Ohio Valley 
District were sponsors of the annual 


Society’s 


Committee Week Dinner on Wednes- 
day, February 1. Bernard B. Berger, 
chief of water supply and pollution con- 
trol research for the Robert A. Taft 
Sanitary Engineering Center, spoke 
about the work of the Center relating to 
stream pollution and the control of 
water quality. The social, political, 
legal, economic, and technical factors are 
so intertwined that they are challenging 
the best minds in these fields. Among 
the more serious problems is an evalua- 
tion of our ability to continue to cope 
with the increasing sources of pollution 
and to monitor their effects in our 
streams. For example, Mr. Berger 
raised the question of whether or not the 
increase in the number of outboard 
motors would create conditions in our 
rivers and lakes akin to the smog result- 
ing from automobile exhausts and other 
air pollutants which now plague some 
of our cities. Such a development could 
have an extremely detrimental effect on 
marine life and on public water supplies. 


E-10 Task Group Studying Space 
Radiation Effects on Materials 


WHAT INTERACTION exists 
temperature, pressure, and 
What correlation 
exists between damage from 


between 
radiation damage? 
proton 
radiation and from other types of radi- 
ation? How serious is possible buildup 
of electrostatic charge on the antenna of 
electron field? 
Would the impact of micrometeorites 
serve to bleed off such a charge? 


a space ship in an 


These and similar questions were 
asked at the first meeting of the Space 
Radiation Study Group of Committee 
E-10 on Radioisotopes and Radiation 
Effects, in Utica, N. Y., January 11. 
Formed to add to our understanding 
of radiation damage in materials and 
thereby to establish a basis for predict- 
ing radiation effects on components and 
systems, the group agreed at its first 
meeting to limit its studies to naturally 
occurring space radiation kffects of 
weapon bursts, nuclear reactor radiation, 
and biological problems will not be 
touched on, since they are being ade- 
quately covered elsewhere. 

The group set up four subgroups on: 

1. Space environment (radiation; 
temperature; pressure; aggregate par- 
ticles; electromagnetic fields; electro- 
static effects; and vibration, shock 
and other man-made effects). 
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2. Radiation effects on materials, 
and from this the prediction of its effects 
on components, devices, and systems. 
3. Facilities for testing. 
4. Information sources and liaison 


Proceedings of the first meeting of the 
task group were reported at the meeting 
of Committee E-10 during Committee 
Week. Final reports of the four sub- 
groups will be presented at a panel dis- 
cussion planned fer the 1961 Annual 
Meeting of the Society in June. Chair- 
man of the task group is Robert 8. Shane, 
General Electric Co., Utiea, N. Y. 


Tests for Radioisotope Purity, 
Assay Procedures Drafted 


The first two in a series of proposed 
methods dealing with tests for the purity 
of radioisotopes and assay procedures 
have been drafted by Committee E-10. 
These are “Method for General Pro- 
cedures for Radioisotope Analysis” and 
“Method for Analysis of Phosphorus- 
32.” The first contains a number of 
commonly used techniques of radio- 
active measurement and will serve as a 
general reference for other methods 
using such techniques. 


New Task Group To Encourage 
Use of Radioisotopes 
in Materials Testing 

A task force of Subcommittee III on 
Tracer Applications of Committee E-10 
will actively pursue the promotion and 
knowledge of radioisotopes in the test- 
ing of materials. Recognizing that a 
group of this nature has long been 
needed, Committee E-10 authorized its 
appointment on February 1. W. 5. 
Lyon, Oak Ridge National Laboratory, 
Oak Ridge, Tenn., is chairman of the 
group and will welcome correspondence 
with anyone interested in this activity. 


To Recommend Practices for 
Determining Radiation Effects 
in Inorganic Materials 

A program for preparing recom- 
mended practices for determining radia- 
tion-induced changes in inorganic mate- 
rials has been announced by the In- 
organic Materials Task Force of Sub- 
committee II of Committee E-10. 
tecommended practices will be de- 
veloped for determining the high-energy- 
radiation-induced changes in: 

1. Thermal, impact, and _ electro- 
static sensitivities of inorganic oxidants 
and fuels. 

2. Electrical properties and catalytic 
activity of surfaces of inorganic mate- 
rials. 

3. Stability of 
coatings. 

1. Reactivity of inorganic materials 
which undergo induction periods prior 
to decomposition. 

5. Displacement defects in inorganic 
solids (radiation annealing). 

Those actively engaged in research on 
effects of radiation on inorganic mate- 
rials who wish to contribute to the above 
program or to suggest other similar 
test procedures for standardization 
should get in touch with the task force 
chairman, Eli 8S. Freeman,  Pyro- 
technics Chemical Research Laboratory, 
Picatinny Arsenal, Dover, N. J. 


inorganic surface 


Studies of Reactor Materials 

Being considered for publication by 
Committee E-10 are two recommended 
practices intended to increase the useful- 
ness of data obtained in the field of radi- 
ation effects on metals. One is for deter- 
mining the effect of high-energy radia- 
tion on the tensile and impact properties 
of metals and the other is for surveillance 
tests on structural materials in nuclear 
reactors. 
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The first recommended practice covers 
procedures for tension and impact test- 
ing of irradiated metals with special 
attention to the selection of material 
and tests for irradiation studies, the 
determination of irradiation conditions, 
and the reporting of data. While 
primarily intended to apply to steels, 
the practice may be applied where appro- 
priate, to any metal. In addition to 
tension and impact testing, the recom- 
mendations should be of help in planning 
other types of radiation-effects testing. 

Several reactor designers are pro- 
viding space for insertion of impact and 
tension specimens made from steel used 
in the reactor pressure vessel or in- 
ternal structural components. Period- 
ically, these specimens will be removed 
from the reactor and tested to determine 
the extent to which the reactor radiation 
may have embrittled the steel. The 
second recommended practice covers 
procedures for irradiating and _ testing 
such specimens so that the information 
obtained will be of greatest possible 
value to the reactor designer and, if 
published, to the nuclear industry. 

To help implement these two recom- 
mended practices, United States Steel 
Corp. has offered to provide standard 
reference steels to be used as correlation 
monitors in research and surveillance 
programs. By irradiating this reference 
material in different reactors, the in- 
fluence of variations in neutron dose 
rate and spectrum can be evaluated. 
To date, samples of the reference steels 
have been supplied to Argonne National 
Laboratory, Bettis Atomic Power Lab- 
oratory, Brookhaven National Labora- 
tory, Naval Research Laboratory, Oak 
Ridge National Laboratory, and West- 
inghouse Atomic Power Dept. In addi- 
tion, inquiries regarding this material 
have been received from investigators 
in England and Switzerland. 


Other Activities 


Several documents covering the meas- 
urement of radiation effects on vul- 
eanized rubber have been referred to the 
rubber committee for its consideration. 
These are a proposed recommended prac- 
tice for compression-set testing of 
vulcanized rubber during high-energy 
radiation, a proposed method for post- 
irradiation tension testing of vulcanized 
rubber, and a proposed method of test 
for compression set of vulcanized rubber 
exposed to high-energy radiation. 

In the very important area of 
dosimetry, three documents are being 
reviewed by Committee E-10 for pub- 
lication in 1961. These include a recom- 
mended practice for measuring neutron 
flux environment for reactor irradiated 
specimens, a method of test for fast 
neutron integrated flux by radioactiva- 
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tion of nickel, and a method for the 
radiochemical determination of cesium- 
137 in aqueous solutions. 


Session on Fire Test Methods 


The techniques and evaluation of 
fire tests in terms of actual performance 
are of concern to the entire construction 
materials field. ASTM standard meth- 
ods of test for the establishment of 
fire ratings on construction materials 
are referred to in many building codes. 
There is a very definite need for test 
procedures using small-scale apparatus 
in evaluating building materials during 
the development stage. A group of 
four papers on fire tests were presented 
at a committee week session sponsored 
by Committee E-5 on Fire Tests of 
Materials and Construction. A. T. 
Robertson, National Bureau of Stand- 
ards, and chairman of the Committee 
k-5 Subcommittee on Research, pre- 
sided. 

The first paper reviewed the early 
history of fire endurance testing in the 
United States. Harry Shoub, National 
Bureau of Standards, stated that the 
first record of a fire test requirement 
appears in an 1899 New York Cit) 
building code. He then described the 
sequence of test programs developed 
throughout the country since that date. 

T. Z. Harmathy, National Research 
Council of Canada, cited three 
approaches that have been made in the 
prediction of fire test results, one being 
strictly empirical and the other two 
analytical methods. 


A new beam furnace recently put into 
operation at the Portland Cement 
Laboratories was described by P. J. 
Tatman. This installation represents 
one of the first major efforts to develop 
information on the behavior of concrete 
shapes under exposure to fire. 


J. A. Wilson, Factory Mutual En- 
gineering Div., presented a survey of 
test methods and a comparison of 
results from several types of apparatus 
designed to measure surface flamma- 
bility of materials in this country, 
Great Britain, Australia, and in Den- 
mark. Probably the best known of the 
currently used tests for evaluating this 
property is the tunnel test, originally 
developed by the Underwriter’s Labo- 
ratories in 1941 and published by ASTM 
in 1950. 


Fire Test Correlation Data 
Accumulating 


teports to Committee E-5 on Fire 
Tests of Materials and Construction 
indicate that the dearth of correlation 
test data for the large tunnel test 
(E 84), the small tunnel test (published 
as information only), and the radiant 
panel test (E 162) is rapidly being 
overcome. Correlation was reported 
on Method E 84 between the Under- 


writers’ Laboratories in Chicago and 
the Underwriters’ Laboratories of Can- 
ada. Three new installations of the 
small (S-ft) tunnel test apparatus were 
reported. A series of round-robin tests 
have been completed on the radiant 
panel test by Committee C-16 on 
Thermal Insulating Materials, with 
suggested revisions being presented to 
Committee E-5 for consideration. An- 
other series of tests on the radiant 
panel apparatus is being sponsored by 
the Insulation Board Inst. 

Additional definitions of terms were 
approved for ignition, self-heating, self- 
ignition, and self-ignition temperature. 
The committee reaffirmed its acceptance 
of definitions of terms for fire endurance, 
fire resistance, and noncombustibility, 
after consideration of negative votes. 


Man’s Senses To Be Compared 
with Man-Made Instruments 


Committee E-18 on Sensory Evalua- 
tion of Materials and Products. will 
evaluate the human senses as an instru- 
ment for gathering data about materials. 
The committee will compare the range, 
validity, and sensitivity of 
measurements with results of measure- 


sensory 


ments on the same materials using 
instruments. A long-term 
will be the correlation of instrument 
methods with sensory methods so that 
either may be used interchangeably to 
evaluate properties of a sensory nature 


objective 


taste, odor, sound, feel, appearance 
The committee will emphasize, for the 
present, studies relating to taste and 
odor as applied to engineering ma- 
terials. 

The Subcommittee on Principles of 
Psychophysical Testing, E. EF. Lock- 
hart, chairman, has organized several 
sections covering fundamental physiol- 
ogy, fundamental psychological laws, 
measuring techniques, design of experi- 
ments, and experimental techniques. 
The subcommittee will be concerned 
with the effects of environment on the 
response Ol the observer to stimuli, 
as well as other factors which influence 
results. 

The Subcommittee on Preparation of 
Recommended Practices, Frank  Pil- 
grim, chairman, will coordinate its 
work with Dr. Lockhart’s group but 
will be concerned with the more practi- 
cal aspects of psychophysical testing. 
The Subcommittee on Instrumental 
Sensory tobert Baker, 
chairman, will collect information on 


telationships, 


correlations of sensory and instrument 
measurements, confining its initial ac- 
tivities to the fields of taste and odor. 
The committee will not confine its 
work entirely to studies with humans 
but, where appropriate, will use other 
living subjects such as insects which 
have been shown to have definite 
responses to stimuli that can be meas- 
ured with instruments. For example, 
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substances can be analyzed by gas 
chromatography, these substances caus- 
ing a very definite observable response 


in cockroaches exposed to them. In 
this case, a cockroach might quite 
appropriately act as a transducer in a 
measuring system, with results com- 
paring with those obtained with a gas 
chromatograph. 

Officers of the committee are Amos 
Turk, consultant, chairman; H. L. 
Stier, National Canners’ Assn., vice- 
chairman; and Mrs. Mavis B. Carroll, 
Research Center, General Foods Corp., 
secretary. 


Thomas Urges More Sulfuric Acid 
Measurements in Atmosphere 


Studies give evidence of rather 
important physiological effects of sul- 
furic acid in the atmosphere. Ata meet- 
ing of Committee D-220n Methods of At- 
mospheric Sampling and Analysis, 
M. D. Thomas pointed out that 
while sulfur dioxide can exist in the 
atmosphere as such, sulfur trioxide does 
not exist in the atmosphere but when 
present is in the form of sulfuric acid. 
He urged the committee to place more 
emphasis on measurements of sulfuric 
acid content in the atmosphere so that 
a backlog of would be 
built up for correlation with observed 
physiological effects. Better analytical 
methods and recorders are needed to 
measure the sulfuric acid content. The 
committee agreed to consider a draft 
method for sulfuric acid to be prepared 
by Dr. Thomas. 


information 


The committee has prepared a rather 
extensive list of units and conversion 
factors used in atmospheric analysis 
and will recommend its publication. 
The list may be useful to many other 
committees of the Society as a standard 
reference for these conversion factors. 

\ proposed new tentative method 
for particulate matter in the atmos- 
phere using the principle of light scat- 
tering will be recommended to the 
Society in the annual report ol Commit- 
tee D-22. 

New | task developing 
methods for organic lead content, for- 


groups are 


maldehyde, acrolein, and polynuclear 
hydrocarbons in the atmosphere. 

The committee has discussed with the 
American Public Health Assn. and 
others the need for a comprehensive 
manual on examination of the atmos- 
phere. 
with the objective of coordinating all 
the major national interests in the field 
of atmospheric studies. 


These discussions will continue 


Skid Resistance Committee 
Forms Subcommittees 

Seven subcommittees were organized 
by the new committee E-17 on Skid 
Resistance at its first meeting since its 
organization in June, 1960. Subcom- 
mittees and their chairmen are: 
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Papers and Symposia, W. H. 
Purdue University. 

Definitions and Nomenclature, C. R. 
Foster, National Bituminous and Con- 
crete Assn. 

Field Tests, T. E. Shelburne, Virginia 
Council of Highway Investigation and 
Research. 

Laboratory Methods, W. A. Goodwin, 
Tennessee Highway Research Program. 

Laboratory-Field Coordination, R. M. 
Galloway, Texas A&M College. 

Tire Characteristics and _ Significance, 
L. F. Rader, University of Wisconsin. 
Fundamental Factors, R. F. Baker, Ohio 

State University. 


Goetz, 


An additional subcommittee, on Floor 
Surface Slipperiness, will be formed 
later. However, an informal meeting 
was held on this subject with interested 
members of Committee D-21 on Wax 
Polishes present. 

Interest on an international level 
was evidenced by communications read 
at the meeting from the International 
Association of Road Congresses and 
from a report presented by H. K. 
Bourne, representing C. G. Giles of the 
British Road Research Laboratory. 


Appearance Manual Planned 


Committee E-12 on Appearance has 
completed a proposed general guide for 
use in selecting measurement scales and 
instrumentation for describing such 
appearance characteristics as glossiness, 
opaqueness, lightness, and haziness in 
terms of reflected or transmitted light. 
This guide does not consider spectral 
variations responsible for color, since 
chemical values of color often depend 
importantly on geometric factors. 

The committee has had under dis- 
cussion the preparation of a manual on 
appearance control. This manual is 
intended to summarize the basic prin- 
ciples underlying appearance, its con- 
trol, and its measurement. It will be 
useful as a guide in the development of 
systems that are flexible enough to 
meet the needs of special problems 
without the introduction of undue com- 
plexity. As an aid to the reader in 
solving his problems, illustrative ex- 
amples will be included, although the 
treatment of all problems in great detail 
will not be possible within the confines 
of this manual. It is hoped to get 
this project under way shortly. 

A very active program is under way 
on developing test methods for measur- 
ing the appearance of typewriter ribbons 
and carbon papers. In interlaboratory 
test program just completed impression 
transfers from typewriter carbon paper 
and ribbons were evaluated by six 
different instruments. Further tests 
will be made. 


First Thermocouple Standards 
in Preparation 


The increasing use of materials at 


high temperatures in missile and nu- 
clear power applications has made new 
demands on thermocouples for such 
applications. Also an increasing number 
of ASTM methods are specifying ther- 
mocouples for temperature measure- 
ment. The requirements now specified 
have been reviewed, and a paper on 
“Thermocouples and Their Usage in 
ASTM Standards,” will be submitted 
for possible publication in MR&S. 

A manual now in preparation will 
present up-to-date information on the 
newer thermocouple materials us well 
as standard thermocouples. This mono- 
graph on the use of thermocouples will 
present current information on emf 
measurement; principles of thermo- 
electricity; thermoelectic materials; 
and fabrication, installation, and usc of 
all types of thermocouples. Standard 
methods are now under development 
for the comparison calibration of thermo- 
couples and for testing thermocouple 
element materials by comparison to a 
secondary standard of similar composi- 
tion. 

New Definitions with Procedures 
Relating to Conditioning and Weather- 
ing (EK 41) and Specifications for 
Standard Atmospheres for Conditioning 
and Testing Materials (E 171) have 
been completed. It is hoped that these 
definitions and standard conditions for 
laboratory testing will be used by all 
other ASTM committees. The speci- 
fications for enclosures and servicing 
units other than ovens for tests above 
and below room temperature (D 1197) 
were revised, 

The Subcommittee on Low Tempera- 
ture Testing of Elastomers and Plastics 
has in preparation a final report which 
will summarize the extensive data that 
had been obtained in the comprehensive 
interlaboratory studies conducted over 
the past seven years on stiffness, hard- 
ness, rheological testing, and brittleness 
testing of elastomers and plastics. 

The Subcommittee on Calibration of 
Mechanical Testing Machines and Ap- 
paratus is working on the problem of 
developing a method for verification of 
testing machines at rapid rates of 
straining. At present there is no suit- 
able method. 

The Subcommittee on Elastic Prop- 
erties and Definitions of Mechanical 
Testing is planning further changes in 
the Definitions of Terms Relating to 
Methods of Mechanical Testing (E 6) 
looking toward the standardization of 
mechanical testing terms common to 
metals, plastics, and other nonmetallic 
materials in order to avoid conflicting 
practices. 

The new Task Group on Linear Ther- 
mal Expansion Test is making a review 
to determine the need for thermal ex- 
pansion methods in various industries. 
It is expected that this review will 
develop valuable information regarding 
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accuracy, temperature ranges, sample 
and specimen sizes required, and other 
important details regarding expansion 
measurement techniques. 


Fatigue Laboratory Techniques 


Committee E-9 on Fatigue formed a 
new Subcommittee on Apparatus and 
Methods for Fatigue Evaluation. This 
group will study and make available to 
industry information concerning new 
laboratory techniques in fatigue evalua- 
tion of materials and structures. 

The committee formulated plans for 
strengthening their communication with 
These 
correspondents from France, Australia, 
Kngland, Sweden, Japan, and Germany 
report periodically to the committee 
the significant developments in fatigue 


foreign corresponding members. 


research in their respective countries. 
Following the business meeting, Brad- 
'v Schofield, of Lessells and Associates, 
gave a talk on ‘Acoustic Emission 
Under Applied Stress.’’ This included 
a magnetic tape recording of noises 
emitted by 
tentatively 


metals under stress, and 
ascribed to movement. of 
dislocations in the metal crystals. 


Solvents Committee 
Defining Its Terms 


The terms being defined by Com- 
mittee D-26 on Halogenated Organic 
Solvents reveal the area of interest of 
the committee and include safety sol- 
vents, toxicity, dermatitis, occupational 
dermatosis, health hazards, combusti- 
bility, flammability, ete. In the sol- 
vents industry, a major objective is 
safe use of cleaning solvents. This 
means minimizing both toxicity and 
flammability hazards. The committee 
will make a big contribution toward 
assisting the solvent-using industries 
in the safe handling of solvents by 
publication of a manual on vapor de- 
greasing which is expected within the 
year. The manual will cover the major 
considerations involving vapor de- 
greasing equipment, the handling and 
use of solvents, and general aspects of 
vapor degreasing. Since the manual is 
being prepared by a balanced group of 
equipment and solvent producers and 
users, it should reflect the best thinking 
in the industry on this subject. 

In the missile industry there are 
problems in cleaning out empty fuel 
systems, particularly those which con- 
tained liquid oxygen. The solvents 
used for this purpose must be excep- 
tionally free of impurities or suspended 
particles, and the committee is de- 
veloping a specification for trichloro- 
ethylene for this type of application. 

Elsewhere in the committee, other 
uses of solvents are being considered, 
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particularly cold cleaning. One group 
is working toward a manual on cold 
cleaning which will cover methods of 
use—that is, spray, dip, wipe, ultra- 
sonics; end-use applications, including 
the substrate material being cleaned; 
types of solvents and their physical and 
chemical properties. The manual will 
also set conditions of use from a safety 
point of view, including problems of 
flammability and toxicity. 

\ new Subcommittee on Dry Clean- 
ing will coordinate its work with a simi- 
lar subcommittee under Committee 
D-12 on Soaps and Other Detergents. 


Test for Friction of Waxed 
Floors Nears Completion 


Committee D-21 on Wax Polishes 
and Related Materials is submitting 
for publication as tentative the pro- 
posed methods of test for measuring 
the static coefficient of friction of 
waxed floor surfaces published as in- 
formation in the ASTM Butietin in 
February, 1954. Considerable  inter- 
laboratory work by several cooperating 
laboratories has established a back- 
ground of data and the limits of this 
test method. 

New methods in preparation cover 
the determination of silicones in solvent- 
type wax polishes and 
stability of floor waxes. 

\ new 


freeze-thaw 


recommended practice for 
maintaining a wax surface on vinyl 
asbestos tile has been developed. The 
committee hopes to develop suggested 
recommended practices for maintaining 
wax polishes on a variety of floor sur- 
faces that will be of advantage to the 
users of floor waxes. One for asphalt 
tile was recently completed and others 
are in preparation. 


Coal Committee Forms 
Statistics Subcommittee 


Committee D-5 on Coal and Coke 
organized a new subcommittee on sta- 
tistics to establish uniform practices 
within the committee for obtaining and 
analyzing data on precision of coal and 
coke test methods. 
tion subcommittee was reactivated to re- 


The coal classifica- 


view existing standards on classification 
of coal and will review and explore new 
developments in both domestic and for- 
Special atten- 
tion will be given to the evaluation of 
coal for various uses on the basis of its 
petrographic, and 
characteristics. 


eign coal classification. 


chemical, phy sical 

Reports were made by two Committee 
D-5 members who attended the ISO/TC 
27 meetings in Madrid, Spain, of work- 
ing groups on coal sampling and coke 
testing. European techniques and test 
procedures are now being reviewed by 
the committee. 

Proposed standard procedures are 
being prepared for measuring the ex- 


pansion properties of heated coals 


by the moveable-wall oven and the 
sole-heated oven. 


To Set Standards for Analysis 
of Butyl Lithium 


Butyl lithium is a glamour chemical. 
Hopes for it run so high that the three 
American Potash and 
Chemical Corp., Lithium Corp., and 
Foote Mineral Co.—now have capacity 
to turn out 350,000 Ib per yr in the 
face of 1960 sales of only 20,000 Ib. 
Why? Butyl lithium competes with 
the Zeigler catalyst in the manufacture 
of synthetic “natural’’ rubber 


pre xducers 


stereo- 
specific polymers of polyisoprene and 
polyisobutylene. The catalyst is used 
in concentrations of from 0.01 to 0.1 
\ccording to 
Vews, the 
promising catalyst sold for $100 per Ib 


per cent of monomer. 


Chemical and Engineering 


only a couple of vears ago, has now 
dropped as low as $5.50 per Ib in large 
quantities. But of what 
this in ASTM? 


interest is 


Standards Needed 


The chemical, made by reacting butyl 
chloride with lithium in a hydrocarbon 
solvent, is said to be fairly stable at 
concentrations of about 20 per cent, as 
it is sold. But beeaue of its instability 
and its high cost, there 
problems of analysis and understanding 


are special 


between buyer and seller. Committee 
M-15 on Analysis and- Testing of 
Industrial Chemicals has therefore au- 
thorized a task group on buty! lithium 
under its products methods subcom- 
mittees. Its objective: to blend pro- 
ducer and consumer interests in setting 
standards for analysis of the chemical. 

Another area for new work is in the 
development of analytical standardiza- 
tion relating to organi peroxides. 
Here, the committee, in organizing a 
task group on organic peroxides under 
methods 
has objectives beyond simple analysis 


its general subcommittees, 
of these chemicals. The group will 
also be concerned with methods for 
detecting extremely low levels of perox- 
ides, where peroxide formation in 
certain compounds is the forerunner of 
chemical deterioration of the material. 
Also, because of relative instability of 
organic peroxides * used widely for 
catalysts in the rubber and _ plastics 
industries, the committee will be con- 
cerned with criteria for safe handling. 

Projects farther along include a 
draft now ready for committee ballot 
covering a recommended practice for 
developing precision data on chemical- 
analytical methods. Draft methods 
are circulating in the committee cover- 
ing analysis of acids and alkalies and 
standardization of potassium _ thio- 
cyanate and other reagents. 

An extensive bibliography on sam- 
pling has been prepared to establish a 
base line for the development of stand- 
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ard bulk sampling methods for simple 
liquids and simple solids. 


Rubber Committee Hears Paper 
on Interlaboratory Testing 


Committee D-11 on Rubber and 
Rubber-Like Materials heard a techni- 
cal paper on “Interlaboratory Studies 
of Test Methods’’ presented by John 
Mandel, National Bureau of Standards. 
Mr. Mandel pointed out that the design 
of an interlaboratory study must be 
simple and flexible. Elaborate statis- 
tical designs are often highly vulner- 
able to the loss of even a single obser- 
vation. Their validity also depends on 
a number of assumptions that do not 
always hold in individual cases. The 
basic design of a sound interlaboratory 
study of a test method involves nothing 
more than a collection of laboratories, 
a number of materials covering the range 
of interest, and the proviso that each 
laboratory measure each material more 
than once. This paper, in effect, was 
an introduction to work being under- 
taken by the committee in the develop- 
ment of a recommended practice on the 
planning of interlaboratory test pro- 
grams for rubber. 

Definition of the terms ‘‘rubber” and 
“elastomer” were approved for submis- 
sion to letter ballot of Committee D-11 
and Committee D-20 on Plastics. 

The Subcommittee on Packings pre- 
sented specifications for rubber rings 
for sealing joints in asbestos-cement 
pipe. These specifications include re- 
quirements for resistance to oil or 
solvents of natural and synthetic rubber 
rings. 

\ paper on “The Need for a Standard 
Method for Oil Aging of O-rings’? was 
presented by H. G. Gillett of Precision 
Rubber Products Corp. The discussion 
that followed resulted in the appoint- 
ment of a task group to develop a 
method for immersion testing of O- 
rings. This group will also consider 
the preparation of 
O-rings. 


specifications for 
A new method of test for specific 
gravity of rubber chemicals was ap- 
proved for publication. The 
mittee will also develop a companion 
method for determining the apparent 
specific gravity of rubber chemicals. 
The Subcommittee on Life Tests 
for Rubber Products presented a new 


com- 


method of test for tubular oven aging 
plastics. This 
method was prepared following results of 


of elastomers and 


tests obtained in a round-robin program, 
The test in this oven gave more re- 
producible results than tests made in 
currently specified. Require- 
ments for the oven will be submitted to 
Committee E-1 on Methods of Testing 
for review. 

A new method of test for wire cord 
adhesion was submitted for publication 


ovens 


March 1961 


as tentative. This method, which speci- 
fies pull-out test with two types of 
molds, was developed after round-robin 
tests with various molds conducted over 
a period of 20 months. A new method 
of test for textile cord adhesion was also 
submitted for letter ballot. This 
method has been developed in coopera- 
tion with Committee D-13 on Textile 
Materials. 

The task group on methods for 
measuring the degree of pigment dis- 
persion indicated that the prospects are 
good for developing both a quick and 
simple procedure and a more refined 
and more quantitative method for this 
measurement on vulcanized specimens. 
However, additional work is required to 
resolve differences in both procedures 
between before methods 
can be written, and also for unvuleanized 
specimens. 

The SAE-ASTM Committee on Auto- 
motive Rubber reported completion 
of the following during the past year: 
\ latex dipped specification 
and method of test, modifications of 
SAE 10R (Table VI on Polyacrylates), 
a specification for automotive air 
conditioning hose, a method of test for 
urethane foam, and changes in the 
vinyl specification to include 
flammability. 


laboratories 


Zoe rds 


foam 


Effect of Temperature on Asphalt 


The susceptibility of asphalt to 
temperature change, a significant prop- 
erty requiring an accurate testing 
procedure, is defined and measured by 
a new method prepared by the Sub- 
committee on Rheological Properties 
of Committee D-8 on Bituminous 
Materials for Roofing, Waterproofing, 
and Related Building or Industrial 
This method defines susceptibil- 
ity in terms of the change of consist- 
ency with temperature. The property 
so defined is independent, for a given 
asphalt, of temperature and consistency 
over a wide range of practical applica- 
tion. 

Two proposed specifications for bitu- 
minized-fiber drain and sewer pipe will 
be submitted to the Society. They 
laminated-wall and homo- 

bituminized-fiber drain and 
sewer pipe, respectively, the latter also 
including fittings. 

Development of test methods for 
determining various properties of in- 
dustrial pitches is progressing. 


Uses. 


cover 


geneous 


The use 
of prefabricated asphalt material as a 
water-impervious layer, lining, or mem- 
brane for use in waterproofing reser- 
voirs has led to consideration by the 
committee of a proposed specification 
for preformed asphalt board. 


Fire Brick Classification 


Interlaboratory data have been com- 
piled by Committee C-8 on Refrac- 


tories for establishing a new Group 30 
insulating fire brick. Classification 
155 will be revised to accommodate 
this new group, and Method C 210 
will be revised to include a new heating 
schedule for it. 

An interlaboratory study to establish 
correlation between long- and _short- 
term load tests on semi-silica, mullite, 
and 60 per cent alumina refractory 
brick has been initiated. Two short- 
time load schedules have been proposed 
to provide data to correlate with exist- 
ing long-time data in order to establish 
the schedule that may predict reliable 
long-time load information. 

Four dynamic tests and one static 
simulated service test for the erosion 
of glass tank refractories are to be co- 
operatively tested by three laboratories. 
The resulting data will be used in the 
development of a laboratory scale test 
that will predict the erosion of refrac- 
tories used in continuous container glass 
furnaces. 

The incorporation of the Phelps 
consistency meter developed by the 
Refractories Institute Fellowship at 
Mellon Inst. has been completed after 
extensive laboratory development. This 
apparatus will be incorporated in 
Methods C 268 and C 269 (see cut). 

A new classification covering mullite 
refractories has been developed based 
on hot-load test data. The classifi- 


« 


oa? fh 


PHELPS CASTABLE CONSISTENCY METER, 
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cation will be presented for publication 
as tentative; however further data are 
being solicited for refinement of the 
classification. 

\ new section has been organized to 
cover test furnaces and controls for the 
development of 
refractories. 


laboratory data on 
The first investigation will 
be directed toward reheat test furnaces 
covering temperatures above 3000 F. 


New Method for Spalling 
Resistance of Porcelain Enamel 


Committee C-22 on Porcelain Enamel 
has completed a method to determine 
the spalling resistance of 


iluminum. This 


porcelain 

method 
is based on immersion of coated panels 
In an 


enamel on 


chloride solution. 
There has been no authenticated case 


ammonium 


in which specimens have passed this 
test and then failed in service. 

\ method to determine the thermal 
stress and strain produced by porcelain 
enamel in metal substrates is under 
development. An enameled strip of 
steel acts like a bimetallic thermostat, 
and a differential transformer is used to 
measure the specimen deflection. In 
this manner, the stress behavior of 
various combinations of enamel coatings 
and base metals can be determined. 
This method may also be used to study 
the differential thermal expansion be- 
havior of dissimilar metals bonded 
together by ceramic adhesives. 

Interlaboratory work is continuing 
on the method of determining the co- 
efficient of expansion of porcelain 
enamel. Also being investigated are 
methods for impact, continuity of 
coating by high- and _ low-voltage 
breakdown tests, and the sag charac- 
teristics of steel during firing of por- 
celain enamel coating. 


Tests for Tape and Cement 
for Dry-Wall Joints 


Test methods for joint tape and ce- 
ment for gypsum wallboard construction 
will be recommended to the Society by 
Committee C-11 on Gypsum. These 
methods have a considerable body of 
research behind them. 

Methods of Testing Gypsum and 
Gypsum Products (C 26) are now di- 
vided into three separate standards on: 
chemical analysis of gypsum and gyp- 
sum products; physical testing of 
gypsum plasters and gypsum concrete; 
and physical testing of gypsum board 
products and gypsum ‘partitions, tile, 


and block. 


1L. C. Marshall and G. F. Sommer, 
“Stress-Rupture Properties of Malleable 
Iron at Elevated Temperatures,’’ Proceedings, 
Am. Soc. Testing Mats., Vol. 58, p. 733 
(1958). 
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The committee is considering a pro- 
posal requiring that the paper surfacing 
of gypsum wallboard shall have a maxi- 
mum flame spread of 15 when tested in 
accordance with the Method of Test 
for Surface Burning Characteristics of 
Building Materials (FE 84). 


Begin Work on Standards for 
Agricultural Lime 


Work on standards for agricultural 
liming materials, both lime and lime- 
stone, was begun by Committee C-7 on 
Lime. The new subcommittee will con- 
sult with various soil agronomy groups 
throughout the country. 

\ progress report was presented on 
the cooperative test program on fly ash 
and natural pozzolans. This program 
is based on a study of the physical 
characteristics of the materials, with 
combinations of plastic and nonplastic 
It is expected that 
this work will lead to révisions in the 
existing specification for fly ash for use 
as a pozzolanic 
(C 379). 

Four methods of analysis for the 
determination of iron in lime are being 


mixes being used. 


material with lime 


studied in a round-robin test program. 
An additional program is planned for 
a further study of plasticity. 

Some concern was expressed over the 
requirements included in the latest 
Federal Interim Specification for Hy- 
drated Lime and in the lack of oppor- 
tunity for many of the members of the 
committee to present comments. The 
committee will attempt to present its 
comments to the General 
Administration. 


Mortar Field Tests Needed? 


The need for field tests of mortars is 
being given attention in Committee 
C-12 on Mortars for Unit Masonry 
in response to requests from a number 
of consumer interests. 


Services 


The research subcommittee is in- 
terested in the effect of longer wait in 
mixing mortars and = in 
tests on mortars composed of commer- 
cial masonry sands for different cementi- 
tious materials. 


soundness 


A new specification for 
mortar and grout for reinforced masonry 
was accepted. This specification in- 
cludes two types: type PM, consisting 
of portland cement, masonry cement 
and aggregate; and type PL, consisting 
of portland cement, hydrated lime, and 
aggregate. 


International Standard on 
Graphite Microstructure 


Recommended Practice for Evaluat- 
ing the Microstructure of Graphite in 
Gray Iron (A 247) will be used as the 
basis for developing an international 
standard on the classification of graph- 
ite in the microstructure of iron. Com- 
mittee A-3 on Cast Iron also reports 
that a paper on graphite classification 


for the new nodular (ductile) irons has 
been prepared for publication. 

Two surveys of industry are in prog- 
ress. One is on the satisfaction with 
current nodular iron specifications, and 
another is on the use of the various 
gray iron specifications. Interest in 
higher-efficiency internal combustion 
engines for highway, railroad, and sta- 
tionary resulting in 
demand for new design data on ele- 
vated-temperature — thermal 
properties of iron. 


power units is 


fatigue 


Use of Malleable Iron 
at High Temperatures 


Committee A-7 on Malleable [ron 
Castings will add to Specification A 47 
on Malleable [ron Castings an appendix 
that will provide a basis for elevated- 
temperature use of standard malleable 
iron. Material for the appendix is 
based on work reported earlier to ASTM 
by Marshall and Sommer.! 

A similar appendix will be added to 
Specification A 220 to provide for use of 
pearlitic malleable iron 
elevated temperatures. 

Chairman Gordon B. Mannweiler of 
Subcommittee VIL on Corrosion pre- 


castings at 


sented a very complete progress report 
on the results of l-yr atmospheric ex- 
posure tests of cast plates of standard 
malleable iron, pearlitic malleable iron, 
pearlitic ductile iron, and ferritie duc- 
tile iron; also rolled plates of SAK 
1020, copper-bearing, and Corten steel. 
Included were specimens from two 
marine sites, two industrial sites, and one 
rural site. This test will continue, with 
removals at the end of 3, 7, and 
12 yr. 


Recommend Publication of 
Cass and Corrodkote Tests 

The presence of copper ions (as well 
as ferric ions) in the atmosphere are 
known to be important accelerators in 
the corrosion of nickel coatings. 
In view of this the American Electro- 
platers Society established a research 
program to develop a copper-acceler- 
ated, acetic-acid salt-spray test for 
electrodeposited coatings (the Cass 
test). This test and the clay-pack 
high-humidity test (Corrodkote test 
are being proposed for publication as 
tentative methods by Committee B-3 
on Corrosion of Non-Ferrous Metals 
and Alloys. The Corrodkote test has 
more variables than the Cass test owing 
to hand application of the clay slurry, 
but considerable experience shows that 
these tests do correlate well. 

Apparatus to measure continuously 
the temperature and time-of-wetness 
of a specimen on exposure, and devices 
for continuously recording the sulfur 
dioxide content of the atmosphere 
have been installed at ASTM exposure 
sites at Kure Beach, N. C., South Bend, 
Pa., Cleveland, Ohio, Ottawa, Ont., 
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and Trail B. C. 
steel, and zine are being exposed over 
one-month intervals at these sites to 
obtain comparative corrosion data. 


Specimens of copper, 


Electroplating Definitions 
Ready for Publication 


Committee B-8 on Electrodeposited 
Metallic Coatings and Related Finishes 
has prepared for publication a series of 
over 200 definitions relating to electro- 
plating metals. These are the first 
definitions that have been prepared by 
the committee covering terms used in 
Society standards and in the industry. 

\ specification for multi-layer (du- 
plex) electrodeposited nickel coatings 
has been pre pared to permit standardi- 
zation of these coatings for use in out- 
door surfaces. Two systems are being 
considered for designating chromium- 


nickel-copper decorative coatings that 


will permit labeling to ensure con- 
sumer quality. One of these methods 
will be presented to the Society for 
publication at the 
time. 

Interlaboratory work is continuing to 
find the best dye for checking the sealing 
of anodic coatings on aluminum alloys. 
A specification for anodic film thickness 
has been completed. 

Interlaboratory data on the use of 
magnetic flux gages to measure electro- 
deposited film thickness 
reported. These data will provide a 
basis for revising and enlarging existing 
thickness test 
future. 


Specimens for a program on decorative 


earliest possible 


have been 


methods in the near 


coatings for zine-base die castings are 

being prepared. 

by mid-1961. 
The committee will sponser a sym- 


hxpe sure IS expected 


ASTM MEETINGS 


rhis gives the latest information available at ASTM Headquarters. 


Direct 


mail notices of all district and committee meetings customarily distributed by 
the officers of the respective groups should be the final source of information on 


dates and location of meetings 


ings of smaller sections and subgroups 


Date Group 
April 5-7 Symposium on 
Klee on 


Materials and 


Device Processing 


This schedule does not attempt to list all meet- 


Place 
Philadelphia, Pa 
(Benj. Franklin 


Sponsored by Committee F-1 


April Washington District (Joint with 
Raleigh Engineers’ 
April Committee D-15 on Engine Anti- 


ireezes 
April 2 Committee D-10 
Containers 
April 11 
April 18 


Chicago District 
Northwest District 


(Joint with 


taleigh, N.C 


Club) 


Washington, D. C 
(Shoreham ) 
Shipping Chicago, II. 
Chicago, II. 
Richland, Wash 


Tentative Am. Soc. of Mechanical Engi- 
neers and Am. Soc. for Metals 


April 18 
Testing 


April New York District 


Committee E-1 on Methods of 


(Joint with 


Philadelphia, Pa. 
(Society Headquarters 


New York, N. Y. 


New York Chapter of Am. Soc 


of Civil Engineers 
Western New York District 


April 20 
April 25 
April 26 
April 28 
May 6 


Detroit District 
Pittsburgh District 


June 4-9 
trometry 


June 25-30 Annual Meeting 


Feb. 5-9 Committee Week 


June 24-29 Annual Meeting 


Sept. 30-Oct. 5 


Feb. 4-8 Committee Week 


June 23-28 Annual Meeting 
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Washington District 
New England District 


Committee E-14 on Mass Spec- 


Pacific Area Meeting 


Buffalo, N. Y. 
Detroit, Mich. 
Pittsburgh, Pa. 
Washington, D. C. 
Orono, Maine 
(Univ. of Maine 
Chicago, Ill 


Atlantic City, N. J. 
(Chalfonte-Haddon Hall 


1962 


Dallas, Tex. 
(Statler Hilton 

New York, N. Y. 
(Statler 

Los Angeles, Calif. 
(Statler Hilton 


1963 


Montreal, Canada 
(Queen Elizabeth ) 
Atlantic City, N. J. 
(Chalfonte-Haddon Hall) 


posium on electroforming in the near 
future. Those interested in partici- 
pating on this symposium are urged to 
get in touch with Edward B. Saubestre, 
technical director, Enthone, Inc., Box 
1900, New Haven 8, Conn. 


New Exposure Program 
for Coated Wire 


An atmospheric corrosion research 
program covering 65 types of aluminum 
and zinc-coated wire and wire products 
has been approved by Committee A-5 
on Corrosion of Iron and Steel. 
mens will be exposed at seven sites in 
the summer of 1961. 

Two new 


Speci- 


specifications have been 
prepared for presentation to the Society, 
for zine-coated flat steel armor tape, 
and for copper-covered steel wire 
strand. A tolerance limit for the size 
of mesh in chain length fencing (A 392) 
is being considered. 

\ report covering the 1960 inspections 
of aluminum- and zinc-coated hardware 
exposed in 1958 has* been completed 
and will be published with the 1961 
Annual Report of the committee. 


Mowbray Named MR&S Editor 


BEGINNING WITH THIS 
issue of MR&S the name of A. Q. 
Mowbray appears on the masthead 
as editor. 
tion, since he has essentially been 
carrying out this function for some 
little time. He was largely responsible 
for the transition from the ASTM 
BULLETIN to the present MR&S, 
with increasing emphasis on the pub- 
lication of technical material. 

Mr. Mowbray took his B.S. in me- 
chanical engineering at the University 
of Delaware in 1943, then spent 2} 
years in the army. Discharged at the 
end of 1945, “a bomber pilot whe never 


This is a deserved recogni- 


heard a shot fired in anger,” he became 
shortly thereafter an instructor, then 
assistant professor of theoretical and 
applied mechanics at the University of 
Illinois, where he took his master’s 
degree in 1949. 

After several years with a technical 
publications firm in Quincy, Mass., 
Mr. Mowbray became an analytical 
engineer in the Vibration and Me- 
chanical Metallurgy Section of Hamil- 
ton Standard Div., United Aircraft 
Corp., Windsor Locks, Conn. His 
work at Hamilton Standard was pri- 
marily experimental stress analysis on 
propeller blades and other aircraft 
accessory hardware. He came to the 
ASTM Staff from Hamilton Standard 
in July, 1958. 

It is hoped that this journal, one of 
the most important of the Society’s 
publications, will continue to grow, 
under his direction, in character and 
significance and in service to our 
members. 
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MIT Awarded ASTM Doctoral Fellowship 


THe Massacuuserts In- 
stitute ol Technology has been selected 
to receive the second ASTM Doctoral 
Fellowship established by the Board of 
Directors for the promotion of the 
knowledge of materials. 

The fellowship provides for an award 
of $6500—$1500 for the Institute and 
$5000 for a student entering the final 
year of full-time graduate work on his 
doctor’s degree in a field contributing 
to the science and the knowledge of 
materials. The fellowship will be ad- 
ministered and the recipient will be 
selected by MIT under its own rules 
and regulations governing fellowships. 


Five Grants-in-aid Awarded 


In addition to the fellowship, the 
Society also selected five schools to 
receive $1000 grants-in-aid to promote 
materials science through pure or ap- 
plied research on materials. The grants, 
which are for the 1961-1962 school 
year, were made to: 

The University of Illinois, Urbana, 
for work under J 
plastic deformation and 
crystalline materials, with particular 
attention to study of bubble nucleation 
as a means of delineating microscopic 
cracks, with possible application for 
direct observation of dislocations. 

The Pennsylvania State University, 
University Park, to support the work 
being done under the direction of 
M. A. Wilkov on the investigation of 
the basic mechanisms that lead to 
fatigue failure in crystalline solids. 

Queens College, Kingston, Ontario, 
Canada, to assist F. A. Hanes in 
research on the structure of the 
ferromagnetic copper - magnanese - gal- 
lium alloys. 

tutgers, The State University, New 
Brunswick, N. J., for work under J. H 
Koenig in the field of high-frequency, 
ultra - low - dielectric - loss ceramic 
materials. 

Union College, Schenectady, N. Y., 
for furthering research by H. E. Way 
on the growth of single crystals of zine 
with known amounts of specific impu- 
rities and the analysis of physical 
properties of these crystals by use of 
the electron microscope and by X-ray 
diffraction. 


Dean Morrow on 
fracture ol 


grants-in-aid 
program was authorized by the Board 
of Directors in 1958 to provide a total 
of five annual $6500 fellowships and 


The fellowships and 
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Grants-in-aid go to The Pennsylvania State University, Queens College, 
Rutgers, Union College, and the University of Illinois. 


25 $1000 grants-in-aid. The first awards 
were made very late in 1959. The first 
fellowship was granted to the Univer- 
sity of Illinois, which selected R. E. 
Olson as the first ASTM Fellow (see 
ASTM Buttetin, April, 1960). 

The first five grants-in-aid 
made to California Institute of Tech- 
nology, Cornell University, the Uni- 
versity of Minnesota, Northwestern 
University, and The William Marsh 
Rice University. 

The California Institute of Technol- 
gy applied its grant-in-aid to the 


were 


Oo 
purchase of a cathode-ray oscilloscope 
to further the research work being done 
by K. R. King and others concerned 
with research in materials (see ASTM 
Buuuetin, April, 1960). 

The William Marsh Rice University 
awarded its grant to 8S. P. Victory, Jr., 
a graduate assistant and fellow in 
civil engineering, doing research related 
to the failure of a nonisotropic material 
subjected to triaxial stress (see URES, 
January, 1961). 

The University of Minnesota awarded 
its grant to Leon Keer, who is studying 
for his Ph.D., to assist him in his research 
in the field of damping and fatigue 
properties of composite materials such 
as honeycomb sandwich configurations. 


Leon KEER 


Mr. Keer was born in Los Angeles, 
Calif., and attended public 
there. He received his B.S. in me- 
chanical engineering from the California 
Institute of Technology. While on a 
Howard Hughes Fellowship to Cal Tech, 
he obtained his M.S. in the physical 
metallurgy option of mechanical engi- 
neering in 1958. He then continued 
working at Hughes Aircraft Co. in an 


school 


Environmental Analysis Group, his 
main interest being in reliability re- 
search in acoustic and random-vibration 
environments. Mr. Keer is an associate 
member of The American Society of 
Mechanical Engineers, a member of the 
Acoustical Society of America, and is a 
registered professional engineer in Cali- 
fornia and Minnesota. In 1959 he left 
Hughes to join the Department of 
Aeronautical Engineering, University of 
Minnesota, as a research fellow and to 
start a program of study leading to a 
Ph.D. in the mechanics of materials 
area. His major fields are applied 
mechanics, elasticity, vibration theory, 
dynamics, and plasticity, and his minor 
field is mathematics. 


J. B. Conen 


Northwestern University awarded its 
grant to J. B. Cohen, assistant pro- 
fessor, Department of Metallurgy and 
Materials Science, to assist in the 
purchase of an X-ray diffractometer to 
further the research of graduate stu- 
dents in the Department of Materials 
Science on research topics concerned 
with X-ray diffraction. The students’ 
principal concern in this area is in the 
examination of defects produced in 
metals and alloys under a variety of 
conditions. 

Dr. Cohen received his B.S. and Se.D. 
degrees in metallurgy from MIT in 
1954 and 1957, respectively. After a 
year in Paris working in the field of 
X-ray diffraction with Prof. A. Guinier, 
he was employed for 14 months by the 
AVCO Corp., working in the field of 
materials engineering. He was partic- 
ularly involved in work in ceramics and 
in beryllium-alloy and joining programs. 
After a six-month tour of duty with the 
U. S. Army in the Ballistic Research 
Laboratories, Aberdeen Proving 
Grounds, working on diffraction studies 
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of explosive loading, he joined the staff 
of Northwestern University. 


Cornell University has awarded its 
grant to Prof. A. L. 
equipment that will 
extend his research high-pressure 
effects creep. Professor Ruoff’s 
work will lead to more accurate descrip- 
tions of the nature of point defects in 
solids and will help to clarify the 
mechanism of creep. By measuring the 
time to obtain a strain for dif- 
ferent stress levels it is possible to ob- 
tain knowledge the 
coefficient the 


tuoff to provide 
enable him to 
on 


on 


given 


diffusion 


basic 


about 


and hence creep 


mechanism. 


A. L. Ruorr. 


Professor Ruoff obtained his under- 
graduate training at Purdue University 
and received the Bachelor of Science 
degree in 1952. He then went te the 
University of Utah for graduate work, 
where he studied physical chemistry 
under the direction of Dean H. Eyring 
He received his Ph.D. degree in 1955 
and joined the staff of the Department 
of Engineering Mechanics and Materials 
at Cornell University. He is presently 
an associate professor with teaching 
responsibilities in the field of materials 
at both the undergraduate and graduate 
levels. In addition to his teaching 
duties, he is carrying on an active 
research program. 


Society Deficit for 1960 Much Smaller than Budgeted 
Balanced Budget for 1961 Predicted 


THE FINANCIAL OPERA- 
rioNns of the Society have resulted in a 
much better picture for 1960 than was 
ahticipated at the beginning of the year. 
In the February, 1960, ASTM ButLue- 
TIN, we reported a budgeted operating 
in the neighborhood of $71,000. 
An examination of the financial state- 
ment at the end of the year revealed 
that the Society ended the year with 
an actual operating loss of only $7200. 
This included the placing of $100,000 in 
reserve for the 1961 Book of ASTM 
Standards instead of the $90,000 budg- 
eted, 
Several 


loss 


contributed to the 
improvement of the financial picture. 
A heavy sale of the 1959 Supplements, 
STP’s, 


more 


factors 


and miscellaneous publications 


than offset lesser income from 


Dues and Entrance Fees 
Sales of Publications 
Miscellaneous 
Advertising 
Interest and Dividends 
Registration Fees 
Exhibit 
Other 
Total Miscellaneous 
Tora. INcoms: 


283 389 


623 936 


54 326 
30 492 
16 404 
2 950 
9 183 
113 355 


020 OSO 


$30 175 
360 171 
93 079 


Publications 
Salaries ; = 
General Office Expense 
Meetings and Technical 
Committees 
Headquarters Occupancy 
Retirement, Social Security 
Miscellaneous 
Tota. ExPEens! 
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29 054 
41 OS9 
49 672 
24 922 
028 162 


the Book of ASTM 

Income from publications 
the budget by 
$63,000. Also, additional income from 
the in the Annual Meeting 
registration fee was not anticipated at 
the time the budget prepared. 
The favorable picture was in- 
fluenced by the publication and sale of 
some miscellaneous publications which 
had not been anticipated. These re- 
sulted heavier expenditures than 
originally budgeted for and 
miscellaneous publications, which were 
substantially offset 
receipts for the same items. 


of 1958S 
Standards. 


exceeded 


sales 


sales some 


increase 


was 


also 


in 
special 
by increases in 
Income 
from the sale of these will continue into 
this year. 

For 1961, the Board of Directors, on 
the of the 


recommendation Finance 


OPERATING INCOME 


1958 


297 S02 
657 O19 


52 512 

31 097 

16 495 

20 245 

& S46 

129 195 

$1 O84 O16 


OPERATING EXPENSE 


1958 
Per 

Cent 

577 036 
$06 126 
104 064 


40.5 
35.8 
9.2 


18 963 
40 144 
48 392 
27 687 


252 412 


4. 
3.é 
4 
9 


3 
5 
2 
o 
} 


100.0 100 


0 


Committee, has adopted a budget an- 
ticipating a modest margin of receipts 
over amounting to about 
$1300. Those who follow the Society’s 
financial operations will recall that the 
Society operates financially on a three- 
year cycle with a substantial margin 
of operating income over expenditures 
in the year following the appearance of 
the Book of ASTM Standards, fol- 
lowed by two years in which the picture 
favorable, often resulting 
modest to substantial deficits. 1961 
normally such a deficit year, but since 
much of the expense of the 1961 Book of 
Standards is not actually incurred until 
1962, the budget has been prepared 
accordingly, leaving a balance of $200,- 
000 on the cost of the Book of Standards 
to be paid out of 1962 receipts. 


expenses 


is less in 


is 


1960 


873 102 


7 572 3. 54 466 


29 O99 


28 675 
490 
S40 


3 606 


110 
148 


607 


9SS 100.0 


1959 


62 830 
30 184 
375 051 


138 428 


32 455 
61 502 
67 020 
32 960 
$1 420 116 





1960 Receipts 


From the accompanying tables it 
will be noted that dues and entrance 
accounted for $385,000, or 27.2 
cent of the total. 

sales reached slightly 
about 61.8 per cent. 
income amounted to almost 
or 11 per cent. 


lees 
per Publications 
$873,000, 
Miscellaneous 
$155,000 


over 


1960 Disbursements 


Disbursements for publications in 1960 
amounted to $628,229, or 44.3 per cent, 
including $214,500 placed in reserve for 
publications obligated for in 1960, and 
for equalizing the cost of the Book of 
Standards period. 
Salary expenditures were about $459,- 
500, or 38 per cent, general office 
expenses, including for 
preciation and amortization of 
loan the Che rry Street 
about $138,500 Percentages of 
other costs are shown in the table. 


over a three-y ear 


de- 
the 
property, 


prov Isilon 


on 


were 


1961 Budget 


The 1961 budget Is expected to be 
balanced. Receipts should total  al- 
most $1,500,000, with 63 per cent com- 


ing from sale of publications. On the 


operating expense side, publications 
may also be expected to account for 
the largest share of expenditures, 
$581,500, or about 39 per cent. Sala- 
which include provision for addi- 
tional members of the staff to handle 


ries, 


ESTIMATED BUDGET SUMMARY 
1961 
(Dec. 1, 1960—-Nov. 30, 1961) 
1961 
Budget 


Per 
Operating Income Cent 
Dues and Entrance 

Fees 
Publications 
Miscellaneous 

Porat OPERATING 

INCOME $1 


393 675 26 
943 500 63 
153 300 10.; 


490 475 100 


Operating Expe nse 


Publications ~ 
Salaries 
General Office Expense 
rechnical Committee 
Expenses 
Meetings 
Headquarters Occu- 
pancy Expenses 
Retirement, Insurance, 
Health Expense 72 300 
Miscellaneous Expenses 38 500 


581 500 
543 700 
151 500 


13 000 


26 750 


61 900 


Porat OPERATING 
IF XPENSI 
Nev OPERATING GAIN. 


$1 489 150 
1 325 


TECHNICAL COMMITTEE NOTES 


Magnetic Properties of 
lron-Aluminum Alloys 


WITH THE INCREASING 
use of aluminum as an alloying element 
in steel, Committee A-6 on Magnetic 
Properties is faced with the problem 
of revising its standards for magnetic 
testing of these materials to take into 
consideration the lower densities of 
alloys. In the April, 
BULLETIN, a density 
iron-aluminum alloys with 
content from 0 to 16 per 
cent, in steps of 2 per cent, was given. 
There is some question whether inter- 
vals of 2 per cent are too great for satis- 
factory interpolation. Density is one 
property that must be known accurately 
for calculation of cross-sectional 
ol magnetic specimens to be tested. 

\ matter of current 
interest to the committee is the pre- 
cision and accuracy of magnetic testing 
methods. Since these methods are 
used in grading materials to set price, 
in quality control, and in _ research, 
the level of precision to be expected 
of them must be known. In published 
standards for magnetic testing, the 
tolerances for the various instruments 
used given. The over-all error 
of the method can be considerable if 
all the additive. The 
committee is endeavoring to determine 
this maximum possible error, and it is 
also attempting to estimate the ex- 


iron-aluminum 
1960, ASTM 
table for 
aluminum 


area 


considerable 


are 


tolerances are 


216 


pected level of precision, 
best available instruments. 

I:xtensive revisions in the definitions 
of terms relating to magnetic materials 
A 340) will be submitted to the Society 
in the near future. 

The above actions occurred at meet- 
ings of the committee and its subcom- 
mittees and task groups on January 
16 and 17 at the Penn-Sheraton Hotel 
in Pittsburgh. 


using the 


DESCRIPTIONS OF N 


1511 


Number assigned 


Date assigned 1/9/ 
Requested by 
ca 
Distinctive feature 
Close previous number, if any 
Ty pe 
Nominal temperature, deg Fahr $ 
Activator 
Shortstop NI 
Antioxidant NST 
Catalyst I 
Emulsifier 
Nominal bound styrene, per cent 
Nominal conversion, per cent. 
Nominal Mooney viscosity, ML 1 + 4 
(212 F), polymer ; 
Nominal Mooney viscosity, ML 1 + 4 
(212 F), compound 
Coagulation 
Carbon black 
Type 
PHR 
Oil 
Type 
PHR 
Finishing 


) 


61 


Goodrich-Gulf Chemi- 


ls I 


Low Mooney 
1508, 1510 
1500 


RA 


Normal 


increased publications load and ad- 
ministrative responsibilities, will amount 
to about $544,000, or 36.5 per cent. 
Adding to this general office expense, 
technical committee expenses, meetings, 
headquarters occupancy re- 
tirement, insurance, social security, 
and miscellaneous, we reach a_ total 
of about $1,489,000 which, when the 
exact 
for a 


expense, 


figures are compared, provides 
net operating gain of $1325, 
essentially a balanced budget. It is 
quite possible that operations during 
1961 will this figure, 
many of the items on the receipt side 
have estimated conservatively 
and on the disbursements side liberally. 


increase since 


been 


Perhaps the most uncertain figure is 
the income to be expected from the 
additional parts of the Book of ASTM 
Standards which to 
receive on their membership at $6 per 
part. The increase from $3 to $6 has 
caused a number of members to review 
their orders, and a the 
number of parts distributed in this way 
may be expected. Whether or not the 
decrease is greater or less than that 
estimated will tell the story as to 
whether or not the Society will end the 
vear in the black or in the red. 


members choose 


decrease In 


New SBR Rubbers Announced 


NuMBERS 1024 and 
have been assigned to two new 
viscosity styrene-butadiene — rubbers 
(SBR) recently brought on the market. 
Assignment was made by ASTM Com- 
mittee D-11 on Rubber and Rubber- 
Like Materials: through its Subcom- 
mittee XIII on Synthetic Elastomers, 
B. S. Garvey, chairman, in accordance 
with the Tentative Recommended Prac- 
tice for Description of Styrene-Buta- 
diene Rubbers (SBR) and Butadiene 
Rubbers (BR) (D 1419-60a T). 


1511 
low- 


EW SBR RUBBERS. 


1024 


1/13/61 

Phillips Chemical Co. 
nec. 

Viscosity Low Mooney, ND shortstop 
1010; was Phillips 6701 
1000 


ND 
NST 
P 
FA 
25 
68 
30 


35 


Alum 


Normal 


Note.—Abbreviations and symbols are defined as follows: FRA = free radical type, that is, 


iron pyrophosphate, peroxamine sulfoxylate. 
OHP = organic hydroperoxide. FA = 


ND = 
fatty acid. 


NST = 


P = 


nondiscoloring. 
SA = salt acid. 


nonstaining. 
persulfate. 
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Lumber Grading Methods 
Under Scrutiny 


For MorE than a 25 years, 
ASTM Methods D 245 have been 
universally recognized and used by the 
various lumber associations as a basis 
for the establishment of structural 
grades of lumber. A new method is 
now under discussion in Committee 
D-7 on Wood to provide procedures for 
evaluating the useful strength of any 
grade of dimension lumber, including 
what is commonly known as “yard” 
lumber. The increased use of light 
wood trusses and framing in building 
construction makes it increasingly de- 
sirable to evaluate the strength of the 
assembly rather than the individual 
piece. At the meeting of the com- 
mittee held at the Forest Products 
Laboratory, Madison Wis., on January 
19 and 20, task groups were authorized 
to draft a proposed tentative method. 
Another material receiving consid- 
erable attention is wood-base fiber 
and particle Under  consid- 
eration is a new type of 3-in. nail-base 
sheathing which is a_ high-density 
structural insulating fiber board de- 
signed for use in wood frame construc- 
tion to permit the direct attachment 
of exterior siding materials such as 
wood and 


panels. 


shingles. 
Structural fiber board insulating roof 
deck for use in residential construction 
is also under study. 

Moisture 
important 
Proper 


asbestos-cement 


content in lumber is an 
factor in its strength. 
moisture control requires a 
rapid and reliable means of inspecting 
lumber for moisture content. 
procedures for determining 
content are under consideration, in- 
cluding the oven drying, electrical 
moisture meter, and distillation meth- 
ods. The electric moisture meter is 
considered one of the best means of 
controlling moisture in the field. 


Several 


moisture 


With the completion of the extensive 
wood pole research program, attention 
will now be given to the need for test 
The subject 
of wood poles is still of interest, how- 
ever, in view of the considerable in- 


methods for cross arms. 


crease in the use of wood poles in build- 
ing construction. Poles for this use 
require a different type of test from 
poles used in electric transmission lines. 
A task group will be organized to study 
this subject. 

The committee heard a report on 
the latest research findings on the strue- 
ture of wood using the electron micro- 
scope, presented by Irving Sachs, 
U. §S. Forest Products Laboratory. 
An illustrated talk on the Los Angeles 
School Fire Tests was presented by 
T. K. May, West Coast Lumbermen’s 
Assn. 

A dinner meeting was held by the 
committee for all ASTM members 
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in the Madison area. An interesting 
talk was given by Prof. P. G. Fox 
of the University of Wisconsin on the 
subject “Gamblers Don’t Gamble.” 
Professor Fox has a reputation as an 
analyst of games of chance, particularly 
those practiced in Las Vegas and Reno. 
His scientific approach was quite en- 
lightening. 


Gas Chromatography Committee 
Born in Snow Storm 


Some hundred persons felt 
it was so important for the Society to 
organize a committee on gas chromatog- 
raphy that they traveled across coun- 
try in some of the worst weather in 
decades to the organization meeting 
held in Philadelphia on February 6. 
The need for standards for this very 
useful analytical technique was very 
evident from discussions at the meeting, 
and hopes are high that the new com- 
mittee may help to bring some order 
out of a chaotic situation. At the 
meeting, the following title, scope, and 
subcommittee 
proved: 

Title: Committee E-19 on Gas Chroma- 
tography. 


organization were ap- 


Scope: To promote the development and 
application of gas chromatography 
by: 

a. Coordinating scientific applica- 

tions and methods of analysis 
based on gas chromatography in 
cooperation with other technical 
committees of the Society and 
other organizations. 
Cooperating with national and 
international bodies in standard- 
izing (1 presentation of data and 
2) nomenclature. 

Developing general methods and 

other appropriate standards 


NEW ASTM 


Symposium on Acoustical Fatigue 


STP 284, 60 pages, price $2.50, to 
members $2.00. 


ACOUSTICAL FATIGUE Is 2 
child of the jet and rocket age. Noise 
levels produced by the powerful blast ot 
a jet exhaust are high enough to excite 
damaging vibrations in the airframe 
structure. It is estimated that about 
1 per cent of the energy in the fuel of a 
large jet converted into 
sound—this means that sound energy is 
generated at the rate of about 50,000 
watts. Furthermore, this noise covers 
a random, broad frequency spectrum 
that includes most of the important 
modes of vibration of airframe struc- 
tures. At some of these frequencies, 
millions of stress cycles can be accumu- 
lated in a matter of hours. 


engine is 


Providing a forum for exchange 
of information. 

Stimulating research in this field. 
Collecting and disseminating criti- 
cal data. 


Subcommittees: 
I. Nomenclature, Definitions, and 
Standard Data. 
II. Programs and Papers. 
Research. 
IV. Coordination and Standardiza- 
tion of Methods. 


The following officers were elected: 
Chairman, B. F. Dudenbostel, Jr., 
Esso Research and Engineering Co 
Vice-Chairman, C. H. Orr, Procter & 
Gamble Co. 
Secretary, C. G. 
Process ( ‘orp. 

It was evident at the meeting that 
much effective spade work had been 
done by the steering committee, consist- 
ing of F. H. Stross, chairman, Shell 
Development Co., J. F. Hickerson, 
Humble Oil Refining Co.; C. H. Orv, 
Procter & Gamble Co.; E. G. Wiest, 
EK. I. du Pont de Nemours & Co.; 
and M. K. Testerman, University of 
Arkansas. Mr. Hickerson presided at 
the meeting. 

The committee will have its first 
full-scale meeting for organization of 
subcommittees in 


Harriz, Houdry 


Chicago early in 
June, in conjunction with meetings of 
Committee E-14 on Mass Spectrometry. 

This is the fifth committee in the So- 
ciety to be organized around an analyti- 
cal technique, in this case gas chroma- 
tography. The others are E-2 on Emis- 
sion Spectroscopy, E-13 on Absorption 
Spectroscopy, E-14 on Mass Spectrom- 
etry, and the Joint Committee on 
Chemical Analysis by Powder Diffrac- 
tion Methods. 


\ 


PUBLICATIONS 


Many problems are 
phenomenon 


posed by this 
some old, mostly new: 
(1) how to predict or measure the noise 
spectrum to which a structure is ex- 
posed, (2) how to determine the stresses 
and vibration modes produced by that 
noise, (3) how to predict the fatigue life 
under such random loading, (4) how to 
verify that prediction, and (5) how to 
design for increased fatigue life. This 
symposium volume presents the latest 
thinking on these questions by those in 
the forefront of the battle against 
acoustical fatigue. The contents: 


Material Properties that Affect Acoustical 
Fatigue Life, and the Role of Damping 
W. J. Trapp, Wright Aeronautical De- 
velopment Div., and B. J. Lazan, Uni- 
versity of Minnesota. 

Prediction of Acoustic Fatigue Life—H. C. 
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Schjeldrup, National Engineering Sci- 
ence Co 

Fatique of Structural Metals Under Random 
Loading—A. M. Freudenthal, Columbia 
University 

The Fatigue Damaging Effect of a Random 
Load—-Waloddi Weibull, Bockamollan, 
Sweden 

Yrperimental Techniques and Equipment 
for Acoustical Fatique Research and 
Deve lopn ent LD. M. Forney, Jr., W right 
Aeronautical Development Diy 


Reinforced Plastics for Rockets 
and Aircraft 


STP 279, 140 pages, hard cover, price 
$5.50, to members $4.40. 


REINFORCED PLASTICS are 
to rockets and aircraft what reinforced 
concrete is to heavy construction. 
Not only do reinforced plastics have a 
high strength-to-weight ratio, but they 
also have high ablation 
This combination of properties makes 
reinforced plastics useful for rocket nos 
cones, which are subject to heating on 


resistance. 


re-entry into the atmosphere, and also 
for rocket wher the 
leave at high temperature and high 
velocity. 


nozzles, 


CASES 


Che reinforced plastics discussed in 
this publication are composite materials 
with either continuous-wound fibrous- 
glass roving, or multiple plies of glass 
textiles, eithe r of woven yarns or chopped 
fiber mat, the binder being an organic 
polymer or resin of any of several types 

phenolic, polyester, epoxy, ete. 

Because of the relative newness both 
of the material and the application, 
there have been and are some difficult 
problems of design, fabrication, quality 
control, and testing. It was to lay a 
base line for what is now known about 
these problems that the two symposia 
were held in San Francisco in October, 
1959, on the related subjects, “Rein- 
forced Plastics” and ‘Thermal Abla- 
tion.” These two symposia combined 
in this book provide a valuable refer- 
ence for all those working in the exciting 
new field of rocketry as well as for those 
concerned with down-to-earth 
applications of reinforced plastics. 

The following papers are included in 


more 


the volume: 


Introduction H. A. 


nance Laboratory 


Perry, Naval Ord- 


Symposium on Reinforced Plastics 


‘valuation of Re infore ed Plastics for High- 
Temperature Structural A pplications 
V. F. Hribar and A. M. Dowell, Hughes 
\ircraft Co 

Svaluation of Reinforcements for Structural 
Plastics—P. W. Erickson, V. Milani, 
I. Silver, and H. A. Perry, Naval Ord- 
nance Laboratory. 

Permeability of Materials Under High 


Pressures and at Various Temperatures 


218 


George Epstein and W. W. 
\erojet-General Corp. 


Gary, Jr., 


Symposium on Thermal Ablation 


Principles and Capabilities of Ablation 
Wolfgang H. Steurer, Convair 

Testing of Materials Under Ablative Condi- 
tions—Harry A. King, Aerojet-General 
Corp. 

Photographic Technique of Surface Tem- 
perature Veasurement—James H. 
Siviter, Jr., National Aeronautics and 
Space Administration 

Testina of Reinforced Plastics Under 
Simulated Re-entry Conditions R R 
John and W. L. Bade, AVCO Research 
and Advanced Development. 
tre Jet Measurements Related to Ablation 
Test Validity—Rolf D. Buhler and 
Daphne Christensen, Plasmadyne Corp. 


Shear and Torsion Testing 


IN PAST YEARS consider- 
able effort has been spent by certain 
ASTM product committees in develop- 
ing standard shear test methods for 
adhesives, vulcanizates, 
plastics, rubber ce- 


elastomeric 
plywood, wood, 
ments, soil, and road surfacing materials. 
However, little standardization between 
shear methods on various materials has 
been accomplished. Considerable work 
in the metals field has led to the devel- 
opment of several shear test methods, 
but none seems to have gained universal 
acceptance. 

Subcommittee 25 on Shear and Tor- 
sion Tests of ASTM Committee E-1 
on Methods of Testing sponsored this 
symposium at the 1960 Annual Meeting 
of the Society. The intention was to 
provide a comprehensive review of shear 
and torsion test methods and to develop 
information that would be useful to the 
subcommittee in establishing tentative 
recommended shear and torsion test 
practices. 

The contents are: 


[ntroduction—Ravmond W Fenn, Jr 
The Dow Metal Products Co. 

Vaximum Shear Strain Measurements and 
Determination of Initial Yielding by the 
U se of the Photoelastic Coating Tech- 
nique—Felix Zandman, Budd Co 

Stress Distribution in Single-Shear Sheet 
Specimens-——C. S. Yen, Douglas Airplane 
Co 

De zgn and De elopment o} Tens le-Loaded 
Shear Specimen- BE. J Zapel, Boeing 
Airplane Co 

Load Transfer mn Spot Welds: 1 Prelim- 

Pheteelastic 

Freytag, The 


Investigation with 


Norman A. 


inary 
Coating 
3udd Co. 

Bonded Metal-to-Metal Shear Testina- 
Lee R. Lunsford, Convair. 

On the Lap-J oint Shear Test for Metal-to- 
Vetal Bonds R. Ss. 
Electric Co 

Preparation of Metal Surfaces for Adhesive 
Bonding-—R. 8. Shane, General Electric 
Co. 

Shear and Torsion Testing of Wood, Ply- 


Shane, General 


wood, and Sandwich Constructions at the 

U.S. Forest Products Laboratory——-W. G. 

Youngquist and KE. W. Kuenzi, U. S. 
Forest Products Laboratory 

Phetoelastic Evaluation of the Panel Shear 
Test for Plywood—Kugene L. Bryan, 
Forest Products Laboratory. 

1 Dunamic Test for De termining Shear 
Vodulus of Sandwich Core Materials— 
M. EF. Raville, W. B. Bickford, and D. A. 
Huber, Kansas State University 

1 Technique for Torsional Testing of Re- 
fractory Materials at Te mperalures l Pp lo 
2800 C—C. . Waller and M. L. Stehsel 
Aerojet-General Corp 

Shear and Torsion Testing of Solid Ma- 
terials A Critical Discussion—--R. B. 
Clapper, Lockheed Missiles and Space 
Div., Lockheed Aircraft Corp 


STP 289, 128 pages, hard cover, price 
$4.75, to members $3.80. 


Low-Temperature Properties of 
High-Strength Aircraft and 
Missile Materials 


STP 287, 232 pages, hard cover, price 
$7.00, to members $5.60. 


OwInG TO the increasing 
use ol cryogenic propellants such as 
liquid oxygen and liquid hydrogen in 
missiles and space vehicles, the proper- 
ties of high-strength structural ma- 
terials at extremely low temperatures 
are becoming of prime importance. 
Until relatively recently, liquefied gases 
were produced primarily for commercial 
applications, and these low-temperature 
liquids could be adequately held and 
carried in tanks and piping made from 
low-strength materials. 
the recent advent of high-sp¢ ed, rocket- 


However, with 


propelled aircraft and of large, eryo- 
genic-fueled missiles, it has become 
necessary to use materials having the 
highest possible strength-to-weight  ra- 
tios in order to meet design and per- 
formance requirements. 

Since this symposium was aimed at 
missile and space-vehicle applications, 
attention is focused on the mechanical 
properties of high-strength sheet alloys 
at temperatures ranging down to —423 
F. Aluminum, magnesium, titanium, 
and stainless steel alloys are studied. 
To be suitable for space vehicles these 
demonstrate high 
strength-to-density ratios, good tough- 


materials must 


ness, adequate weldability, corrosion 
resistance, and good formability. How 
certain alloys meet these demands is 
carefully documented in the 14 papers 
comprising this symposium volume. 
This volume attempts to present an 
over-all picture of the present state of 
knowledge concerning the 
properties of high-strength materials. 
The hope is that it will also encourage 
further study in certain areas where 
design data are still lacking. The 
contents of this publication are: 


cryogenic 
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Introduction—J. 
Astronautics. 
Sharp-Notch Behavior of Some High- 
Strength Sheet Aluminum Alloys and 
Welded Joints at 75, —320, and —423 
F—M. P. Hanson, H. T. Richards, 
National Aeronautics and Space Ad- 
ministration, and G. W. Stickley, Alcoa 
Research Laboratories 


W atson, 


Convair- 


Some Low-T¢ mperalure Properties of Alu- 
minum Alloy Weldments—W. R. Lueas 
and C. E. Cataldo, Army Ballistic 
Missile Agency. 

Thermal Cycling Under Constant Load to 
Low Temperatures of Aluminum and 
Magnesium Alloys-——-V. Weiss, G. T. 
Schaeffer, A. Saule, and G. Sachs, Syra- 
cuse University Research Inst 

Low-T mperature Properties of Cast and 
Wrought Magnesium Alloys—-R. W 
Fenn, Jr., Dow Metal Products Co. 

Some Mechanical Prope rlies of Vagnesium 
Alloys at Low Te mperatures rn. P. 
Reed, R. P. Mikesell, and R. L. Greeson, 
National Bureau of Standards 

Sharp-Edge-Notch Tensile Characteristics 
of Several High-Strength Titanium Sheet 
Alloys at Room and Cryogenic Tempera- 
tures—G. B. Espey, M. H. Jones, and 
W. F. Brown, Jr., National Aeronautics 
and Space Administration. 

Materials for Use at Liquid-H ydroge n 
Temperature—J. H. Belton, L. L 
Godby, and B. L. Taft, Pratt and 
Whitney Aircraft 

Effect of Stress Concentration on Tensile 
Strength of Titanium and Sleel Alloy 
Sheet at 
Sachs and J. G. Sessler, Syracuse Uni 
versity Research Inst. 

Mechanical Prope rties of High-Strength 301 
Stainless Steel Sheet at 70, —320, and 
— 423 F in the Base Metal and Welded 

Watson and 
J. L. Christian, Convair-Astronautics. 

Effect of Re rolling on Prope rties of Vodified 
Type 347 Stainless Steel—C. R. Mayne, 
International Nickel Co., Ine 

Properties of Some Precipitation-Harde ning 
Stainless Steels and Low-Alloy High- 
Strength Steels at Very Low Te mpera- 
ltures—J. C Campbell and L. P. Rice, 
Battelle Memorial Inst 

Low-T'¢ mperat ire Prope rlies of Cold-Rolled 
AISI Types 301, 302, 304ELC, and 310 
Stainless Steel Sheet—J. F. Watson and 
J. L. Christian, Convair-Astronauties. 

Effect of Carbon Content on the Notch 

of 48X X-Vanadium Modified 

cent Chromium Sheet Steels 


Various Temperatures—G. 


Joint Configuration \ a 


Properties 
and 5 pe 
EK. P. Klier, Catholic University of 
America 
Summary 


Hurlich, Convair-Astro- 


nautics 


Properties of Crystalline Solids 


THIS PUBLICATION repre- 
sents the first public effort of the 
Society’s Division of Materials Sciences 
in sponsoring two broad-subject sym- 
posia at the 63rd Annual Meeting of the 
Society in June, 1960. Papers from the 
two sessions, entitled “Recent Progress 
in Materials Sciences” and ‘‘Nature and 
Origin of Strength of Materials,” are 
published together under the _ title 
“Properties of Crystalline Solids.” 
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In his introductory paper, W. O. 
Baker, vice-president of research, Rell 
Telephone Laboratories, placed in per- 
spective the Society’s role in materials 
sciences as a part of its longstanding 
function of promoting materials knowl- 
edge. According to Dr. Baker: 


‘All during these heroic times of science 
and technology, the studying and the us- 
ing, inventing, and testing of materials 
went on, but they were hardly considered 
to be domains suitable for detached 
thought and for the application of bold 
hypotheses and brilliant theory. In recent 
decades this situation has changed drama- 
tically. The names who helped to change 
it have been mentioned in the papers of 
today’s symposia. It is an historic event 
in the evolution of science and technology 
to hold symposia like these, with speakers 
of such vision. This, along with the es- 
tablishment of the Division of Materials 
Sciences of ASTM, signifies that bulk prop- 
erties of matter do challenge the deepest 
understanding as well as the best exploita- 
tion. We have been excited to see the 
nucleation and growth of the new Division, 
an epitaxial growth on the firm base of 
Professor Woods and his Steering Com- 
mittee, and particularly the undislocated, 
nonvacant lattice points of co-chairmen J 
H. Koenig and I. V. Williams, A. A. Bates 
and J. D. Sullivan.” 


Continuing, Dr. Baker emphasized 
the dimensions of the new domain that 


is being established by the joining of 
materials technology, in which ASTM 
has been so vital a force, and the science 
of solids constituted of the physics of 
crystals, mechanics, chemistry, metal- 
lurgy, and of many diverse resources of 
mathematics, statistics, electronics, and 
certainly of dialectics. Research and 
development of materials, he said, offer 
both the task and the chance for ven- 
tures of the mind as rewarding and as 
revealing as those of the great epics of 
physical science—the wave-particle 
duality of radiation and electronics, the 
composition and formation of the 
nucleus, the spectroscopy of the separate 
atom and the molecule, the chemistry of 
combination and structure. 

The following papers are included in 
the publication: 


The National Role of Materials Research 
and Development—W. O. Baker, Bell 
Telephone Laboratories, Inc. 


Symposium on Recent Progress in 
Materials Sciences 
Accomplishments and Limitations of Solid 
State Theory——Harvey Brooks, Harvard 
University 

The Influence of Surfaces on the Properties 
of Materials—M. J. Sinnott, University 
of Michigan 

Mechanical Properties of Semiconductors- 
J. N. Hobstetter, University of Penn- 
sylvania 


Book Order Form 


American Society for Testing Materials 


1916 Race St., Philadelphia 3, Pa. 


Gentlemen: 


Please send postpaid copies of the following publications for which I 


enclose Ss 


‘opie Reinforced Plastics for Rockets and Air- 
craft, STP 279. 


‘opie Copper and Copper Alloys, Compilation of 
Standards (B-5). 


‘opie Petroleum Products and Lubricants, Com- 
pilation of Standards, Vol. II (D-2). 


‘opie Symposium on Acoustical Fatigue, STP 284. 


copie Report on Available Standard Samples and 
Related Materials for Spectrochemical 


Analysis 


1960, STP 58-D. 


‘opies Shear and Torsion Testing, STP 289. 


‘opie Properties of Crystalline Solids, STP 283. 


‘opie Punched Card Code for High-Temperature 
Strength Data on Metals and Alloys. 


‘opie Low-Temperature 


Properties of High- 


Strength Aircraft and Missile Materials, 
STP 287. 


Name 
Company 
Address 
O ASTM Member 
O Please bill with shipment 





Status of Ductile Ceramic Research—. R 
Parker, University of California 


Symposium on Nature and Origin of 
Strength of Materials 
Dislocation Motions and the Yield Strenath 
of Solids—J. J. Gilman, General Electric 

Co 

Resistance to Creep Deformation and Frac- 
ture in Metals and Alloys F 
U.S. Steel Corp. 

Brittle Fracture Strength of Metals—-E. T. 
Wessel, Westinghouse Electric ¢ ‘orp 

Effects of Size and Shape on Fracture of 
Solids, G. R. Irwin, Naval Re 
Laboratories 

Fatique Strenath of Crystalline 


Garafalo, 


Solids 
G. M. Sinclair, University of Illinois 
STP 288, 150 pages hard cover, price 

$4.00, to members $3.20. 


Report on Available Standard 
Samples and Related Materials 
for Spectrochemical Analysis— 


1960 


THIS REPOR! 
comprehensive listing of available stand- 


proy ides u 


ard samples, reference materials, and 
high-purity materials for use in spectro- 
chemical 
1960. Coverage includes 2145 spec- 
trographic standards, 205 
standards, 864 high-purity 


analysis, as ol September, 
chemical 
materials, 
Standard 
samples include metals, ceramic mate- 


and 185 reference samples 


rials, steelmaking alloys, ores 
tories, oil additives, and others 


retrac- 


Complete names and addresses of all 
known suppliers of standard samples and 
high-purity materials are given in alpha- 
betic lists. 


STP 58-D, 116 pages, paper cover, price 
$3.75, to members $3.00. 


Petroleum Products and 
Lubricants 


ASTM Standards on Petroleum Products 
and Lubricants, Vol. Il, 712 pages, 
hard cover, price $7.50, to members 


$6.00. 


As ANNOUNCED in the 
October, 1960. issue of the ASTM 
BULLETIN, the 1960 compilation of 
ASTM Standards on Petroleum Prod- 
ucts and Lubricants, prepared by Com- 
mittee D-2, is being offered in two 
volumes, the first of which was pub- 
lished in October. Volume IT is now 
available. 

This second volume of the 37th edi- 
tion contains 168 standards and tenta- 
tives of interest to the petroleum 
industry but prepared by other ASTM 
technical committees. Of this num- 
ber, 130 standards and tentatives have 
not previously been published in a D-2 
compilation. The wide variety of sub- 
jects covered include the following: 


Bituminous Materials for Roads, Paving, 
Roofing, and Waterproofing 
Carbon Black 


220 


Gaseous Fuels 

Industrial Aromatic Hydrocarbons 
Paint, Varnish, and Lacquer 

Wax Polishes 

Quality Control 

Spectroscopy 

General Methods of Testing 


Punched Cards for 
perature Strength 
Metals and Alloys 

Price $7.50 per group, to members 


$6.00 per group. Price includes code 
book. 


High-Tem- 
Data on 


OVER THE YEARS industry 
has looked to the ASTM-ASME Joint 
Committee on Effect of Temperature 
on the Properties of Metals for the 
compilation and dissemination of data 
on the high-temperature properties ol 
metals. As a result, several Special 
Technical Publications have been issued 
to meet these demands. 

However, in recent years, the need for 
high-temperature data has increased 
tremendously, and so has the generation 
of such data in the many high-tempera- 
Ideally, this infor- 
mation should be collected and com- 


ture laboratories. 


piled on a current and continuing basis. 
The “batch” process of collecting data 
at, say, five-year intervals is no longer 
adequate. 

To furnish this service to industry on 
a current basis, the committee is now 
collecting the data and making it 
available on punched cards. These are 
S by 103-in. MeBee cards designed to 
carry a maximum of high-temperature 
data such as: chemical composition, 
heat treatment, microstructure, hard- 
ness, and short-time tensile, creep, and 
rupture strengths. The cards are coded 
for selective sorting by material, form, 
type of test, alloy, producer of the mate- 
rial, and the source of the data. <A 
temperature code is not used because 
most of the cards will contain data at 
several temperatures. 

Collecting the data and transferring 
it to punched and coded ecards are fairly 


involved processes. Success ot the 


program may depend heavily on group- 
ing and distribution. The committee, 
accordingly, has adopted a simple ar- 
rangement allowing purchasers to select 
groups of cards on the basis of material. 
The cards are packaged and sold in sets 
of the following categories: 


Group I.—Light alloys (aluminum, 
magnesium, titanium, copper, beryl- 
lium, lithium, and zirconium. 

Group IT .—lIron and steel including the 
AISI stainless steels. 

Group IIT.—Superalloys, refractory al- 
loys, and miscellaneous alloys. 


The initial distribution consists of 25 
eards in each of Groups II and III, 
plus a miscellaneous group that cuts 
The latter 
arrangement is offered this time only be- 
cause the data had been collected across 


across all three categories 


the board earlier in the development of 
the program and represented important 
contributions that should be distributed. 
\ complete code book with sorting in- 
structions will accompany each set of 
cards. 


Copper and Copper Alloys 


ASTM Standards on Copper and Copper 
Alloys, 760 pages, hard cover, price 
$9.25; to members $7.40. 


THe 1960 Epirion of the 
compilation of ASTM Standards on 
Copper and Copper Alloys will contain 
the current 120 specifications and 20 
test methods relating to this field of 
industry. 

Added since the previous edition are 
specifications for: nickel-coated soft or 
annealed copper wire for electrical 
equipment copper-nickel alloys in 
ingot, slab, or shot form; copper and 
copper-alloy seamless condenser and 
heat-exchanger tubes with integral fins, 
and hard-drawn copper capillary tube 
for restrictor applications. 
have been made in 27 specifications and 
7 methods of test retained from the 
previous edition. As usual 
index is included. 


Revisions 


a subject 


MATERIALS SCIENCES 


Report of Executive 
Committee Meeting 


MANY LETTERS have been 
received at Headquarters expressing 
interest in active participation in the 
Division of Materials Sciences. Par- 
ticipation in the division is open to all 
members of the Society, but in order to 
focus the interests of those who would 
like to contribute more actively, a 
membership roster for the division will 


be established. The plan approved by 


the Executive Committee at its meeting 
during Committee Week in Cincinnati 
provides for membership in the division 
for all those members of the Society 
who indicate a desire to participate. 
The plan will go into effect after the 
Annual Meeting, assuming approval by 
the council. 

It was proposed also by the Execu- 
tive Committee to broaden the mem- 
bership in the Division Council, keeping 
the control in the hands of representa- 
tives of technical committees by pro- 
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viding that members-at-large shall not 
exceed the total number of authorized 
committee representatives. This would 
enlarge the council beyond the present 
100 maximum and provide for more 
participation by people actively in- 
terested in having a hand in the ad- 
ministration of the division. 


Division Program for 1961 


Major Effects of Minor Constitutents 
on Properties of Materials is the sub- 
ject for a two-session symposium to be 
held Monday afternoon and evening, 
June 26, at the Annual Meeting. 
Five papers will be included in the two 
sessions, thus allowing ample oppor- 
tunity for discussion. Unlike the Ma- 
terials Sciences symposia at the 1960 
Annual Meeting, at which all the papers 
dealt with crystalline solids, the paper 
in the upcoming symposium will cover 
organic — liquids, 
metals, and 


polymers, plasmas, 
objective 
being to find some common ground for 
materials in quite different physical 
states. The emphasis will be on review 
and education, hoy ing for broad partic- 


ceramics, the 


ipation by technical people working in 
fields. The discussion should 
set in motion new trains of thought for 


diverse 


people who mia\ have become accus- 
tomed to narrower frames of reference as 
specialists in particular materials fields. 

The Division Council will meet 
Tuesday morning, June 27 to discuss 
the division’s organizational plans men- 
tioned above and extend the efforts of 
the Executive Committee in shaping 
the division’s future policies and pro- 
grams. 


Future Symposium Plans 

The Executive Committee is planning 
ahead into 1962 for Materials Sciences 
symposia. For the 1962 Annual Meet- 
ing, to be held in New York, the svm- 


posium subject will be stress-strain-time- 
temperature relationships for a variety 
of materials. For the September, 1962, 
Pacific Area meeting in Los Angeles, 
the symposium subject will be on prop- 
erties of surfaces. The committee is 
also planning a special function for the 
Committee Week meeting in February, 
1962, in Dallas. 


Suggestions Invited 


The Executive Committee is open to 
suggestions from readers of this column 
for activities that the division might 
undertake. Communications addressed 
to Headquarters will be forwarded to 
the officers of the committee. Officers 
and members of the Executive Com- 
mittee are as follows: 


Ix B W oods, 
versity 

R. T. Kropf, vice-chairman, 
Heminway Co., Ine 

F. Y. Speight, secretary, ASTM Staff 

A. A. Bates, Portland Cement Assn. 

M. N. Clair, The Thompson & Lichtner 
Co., Inc 

W. L. Fink, 
America 

F. L LaQue, The International Nickel 
Co., Ine 

B. J. Lazan, University of Minnesota 

J. D. Sullivan, Battelle Memorial Inst. 

A. C. Webber, E. I. du Pont de Nemours 
«& Co., Ine 

I. V. Williams, Bell Telephone Labora- 


tories, Inc. 


chairman, Purdue Uni- 


Belding 


Aluminum Company of 


A Note from Chairman Woods 

This is your column. Space will 
be made available for letters and com- 
ments expressing various points of view 
relating to Materials Sciences and the 
role of the Society as a medium for 
expression and dissemination. We 
should also like to receive your com- 
ments, pro and con, as to the content of 
the column to date. 


DISTRICT ACTIVITIES 


Bates and Marshall Go West 


ASTM President A. Allan 
Bates and Executive Secretary Thomas 
A. Marshall, Jr., spent a week in January 
getting better acquainted with members 
of the three ASTM Districts along the 
West Coast. 

At meetings of the Southern Cali- 
fornia, Northern California, and North- 
west Districts, President Bates gave the 
principal address. In his talks, Dr. 
Bates discussed the democratic (small d) 
nature of ASTM _ philosophy, organ- 
ization, and operation, the role of mate- 
rials in the nation’s future, and new and 
coming developments in the field of 
construction and construction materials. 
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On each occasion Dr. Bates’ comments 
generated lively discussion. 

Mr. Marshall also spoke briefly to 
each group, introducing himself as the 
new man at the reins at Headquarters 
and expressing his confidence in a bright 
future for the Society. He also took 
the opportunity to comment on the new 
look in the ASTM Buttetin. 

The January 19 meeting of the South- 
ern California District was held jointly 
with the Southern California Chapter 
of the American Concrete Inst. Dinner 
was at the Roger Young Auditorium in 
Los Angeles. ACI Chapter President 
Dewain R. Butler and ASTM District 


Council Chairman J. B. Howe intro- 
duced prominent their 
respective groups to the 175 persons 
present. Dr. Bates was introduced by 
Byron P. Weintz, ACI Chapter Vice- 
President. 

The meeting of the Northern Cali- 
fornia District took place at the Engi- 
neers’ Club in San Francisco on January 
23. This meeting was joint with the 
Northern California Chapter of ACI. 
Among the 120 present were the two 
top national officers of ACI—J. W. 
Kelly, president, and Lewis Tuthill, 
vice-president. Prominent ACI mem- 
bers present were introduced by Harry 
Ek. Thomas, ACI Chapter President. 
ASTM notables present were introduced 
by G. J. Grieve, chairman of the ASTM 
Northern California District Council. 

The meeting on January 25 at the 
Washington Athletic Club in Seattle 
was the first for the newly formed 
Northwest District, comprising British 
Columbia, Oregon, Idaho, and Wash- 
ington. Provisional chairman of the 
new Council is Carl E. Minor, Washing- 
ton State Highway Commission. Nom- 
inated at the meeting for the offices of 
chairman, vice-chairman. and secretary, 
respectively, were Mr. Minor, 8. H. 
Graf, Oregon State College, and A. H. 
Rauch, U. 8S. Plywood Corp. 

Other members of the provisional 
Northwest District Council are: R. L. 
Burke, Irrigation Equipment Co., Inc.; 
J. C. Cook, Washington Testing Labo- 
ratories; H. P. Ford, Eugene Concrete 
Pipe and Products Co.; C. C. Heritage, 
consulting engineer; W. B. Kirby, 
Electric Steel Foundry Co.; E. N. 
Klemgard, Washington State Univer- 
sity; C. M. Kreider, Brooks-Scanlon, 
Inc.; D. W. MeLenegan, Hanford 
Atomic Products Operation; H. L. 
Milligan, Boeing Airplane Co.; R. R. 
Socky, Hanford Laboratories; and H. 
W. Zeh, Reynolds Metals Co. 


members of 


WASHINGTON 
Blizzard Fails To Halt Meeting 


\ RAGING BLIZZARD that 
dropped nine inches of snow on Baltimore 
failed to cool the enthusiasm of 170 
intrepid souls who braved the elements 
to hear ASTM President A. Allan 
Bates discuss “Technical Advances in 
the Soviet Union.” Dr. Bates’ talk 
capped a full day of district activities 
in the Baltimore area, Feb. 3. 

Through the courtesy of the Bethle- 
hem Steel Co., a tour of its Sparrows 
Point plant started at mid-morning. 
Two full bus loads of members and 
their guests were shown the cycle of 
steel manufacturing from ore to finished 
tinplate. While the storm raged out- 
side, they watched the molten steel 
bubbling in open-hearth furnaces and 
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saw red-hot ingots roaring down the 
rolling mills. Inspection of the sheet 
and tin strip mills completed the tour 
\rrangements for the tour were made 
by William D. Poole, chief metallurgist 
at the Sparrows Point plant. 

Back at the headquarters hotel, 
those not wishing to take the tour had 
the opportunity to view a motion pic- 
ture provided by the Maryland Port 
\uthority depicting the growth of 
Maryland seaports and their current 
facilities. 

Following a social hour, dinner was 
served in the ballroom of the Sheraton- 
Belvedere Hotel. Dr. Bates’ talk fol- 
lowed. 

In his slide-illustrated lecture, Dr. 
Bates pointed out that industrial 
growth in the Soviet would 
probably be of more concern to us than 


Union 


the doctrines of the Communist party. 
He stated that even now in the USSR 
changes have been made in recent years 
which to a certain extent have led 
away from the ideas of Marx and 
Lenin. 

By use of his slides, Dr. Bates illus- 
trated the wide use of precast and pre- 
fabricated units in Soviet 
construction. Hundreds of standard- 
ized buildings are being built by this 
method. Extensive use is also being 
made of lightweight insulating aggre- 
gates, porous concrete, double waffle- 


concrete 


slab panels, and concrete mixes incor- 
porating various insulating 
materials. Dr. Bates’ talk was _ re- 
ceived with enthusiasm and_ brought 
numerous questions from the floor. 


organic 


Governor Tawes of Marvland, who 
could not be present at the meeting 
because of the inclement weather, was 
represented by J. L. Kronau, chairman 
of the Maryland Port Authority.  Ar- 
rangements for the meeting were made 
under the direction of J. E. Wood, 
Marvland State Roads Commission, 
assisted by W. E. Dickinson, Calcium 
Chloride Inst., W. D. Poole, Bethlehem 
Steel Co., Inc., R. W. Seniff, Baltimor 
& Ohio Railroad Co., and L. W. Shuger, 
Baltimore Paint and Chemical Corp. 


SOUTHWEST 


Soviet Construction Methods 


“To a far greater degre 
than many realize the Soviets are using 
precast concrete for  constructton.”’ 
With this statement ASTM President 
A. Allan Bates, vice-president, Portland 
Cement Assn., opened his slide-illus- 
trated lecture, “Observations on Con- 
struction Methods Being Used in the 
Soviet Union.” He spoke 
joint meeting of the Southwest District 
of ASTM and the Austin Chapter of 
the American Society of Civil Engineers 
in Austin, Tex., February 24. 


bef« re a 
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Drawing on his recent experiences as 
head of an information exchange group 
which toured the Soviet Union to study 
construction methods, Dr. Bates went 
on to describe in detail factories used 
to produce precast and_ prefabricated 
concrete building units, walls, 
and, in fact, entire apartments. 

Cooperating in this first district meet- 
ing to be held in Austin were the San 
Antonio Chapter of ASCE as well as 
the Student Chapter of ASCE at the 
University — of 


ror ifs, 


Arrangements 
for the meeting were made by Prof. 
R. F. Dawson, of the University of 
Texas. 


Texas. 


SOUTHERN CALIFORNIA 


Fatigue Session Held at 
Metal Congress 





THe SouTHeERN CaALiror- 
nia District half-day 
technical fatigue at the 
Western Metals Congress in Los An- 
Calif., the week of March 20. 
\rrangements for the 
by Roy E. Paine, who recently 
resigned as chairman of the Southern 
California District. Serving as chair- 
man of the session was Roger E. Clark, of 
Metal Control Laboratories. 

Papers presented included: 
Resistance of 
Aluminum Alloys by Mechanical Sur- 
face Prestressing—G. A. Butz, Alu- 
minum Company of America, and 
J. O. Lyst, Aleoa Research Labora- 


tories. 


sponsored an 


session on 


geles, 
session were 
made 


Improvement in Fatigue 


Crack Propagation and the Service Fatigue 
Strength of Steel—Harry O. Fuchs, 
Metal Improvement Company. 

Vaster Fatique Curves—G. E. Bockrath 
and R. H. Christensen, Douglas Air- 
craft Co. 


Ar Jomnt ACI 


NORTHERN CALIFORNIA 


Railroading in the USSR 

Pau. V. 
of mechanical engineering and research, 
Southern Pacifie Co., and former 
national director of ASTM, discussed 
“Railroading in the USSR” at a student 
prize award meeting of the Northern 
California District in San 
February 23. 

Mr. Garin’s talk covered the high- 
lights of the progress made by the 
Soviet Union in railroading. 
the use of private automobiles is far 
less than in the United States, the 
railroads in the Soviet Union are highly 
organized and provide the bulk of mass 
transportation in that country. Be- 
winters the 





GARIN, Manager 


Francisco, 


Since 


cause of severe Soviet 
railroad industry faces many tests that 
are not commonly encountered — in 
the United States. Prior to Mr. 
Garin’s talk, award certificates were 
presented to 21 students selected from 
eight universities and colleges in the 
district. 


PITTSBURGH 


Nondestructive Testing 


METHODS FOR FINDING 
both hidden and exposed defects in steel 
products were examined by W. A. Black, 
assistant director of research, Republic 
Steel Corp., in his talk given before a 
joint session of the ASTM Pittsburgh 
District and the Pittsburgh Section of 
the Society for Nondestructive Testing, 
Jan. 19, in Pittsburgh. 

Mr. Black gave particular attention 
to ultrasonic testing, to which he has 
devoted a considerable amount of time 


and effort. Also, he traced develop- 


ASTM Meet1nG IN Los ANGELES, JANUARY 19 


(Left to right) D. R. Butler, Integrated, Inc., ACI Southern California Chapter President; B. P. Weintz, 
Consolidated Rock Products Co., ACI Chapter Vice-President; ASTM President A. A. Bates, Portland 
Cement Assn.; Samuel Hobbs, consulting engineer, ACI Chapter Secretary-Treasurer; ASTM Executive 
Secretary T. A. Marshall, Jr.; and J. B. Howe, Maurseth & Howe, ASTM Southern California District 


Vice-Chairman. 
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ments in instrumentation for steel mill 
applications. He emphasized that in 
mass production operations such as in 
the steel industry, special consideration 
must be given to the need for high speed, 
low percentage of false rejects, ease of 
repeated 


calibration, and automatic 


rejection systems that are independent 
of personal judgment. 

Arrangements for the meeting were 
made by E. J. Holeomb, chairman of the 
Pittsburgh District, and George W. 
Schremp, representing the Society for 
Nondestructive Testing. 


“ACR NOTES ADMINISTRATIVE COMMITTEE ON RESEARCH 


Search the Literature; 
Get Down to Fundamentals 


By J. C. HARRIS 


RESEARCH MEANS many 
things to many people, and it should, 
for Webster’s definition shows its broad 
application—‘‘a critical and exhaustive 
investigation or experimentation having 
for its aim the discovery of new facts 
and their correct interpretation, the 
revision of accepted conclusions in the 
light of newly discovered facts or practi- 
cal application of such new or revised 
conclusions.” 

Because there are so many levels of 
research, it is inevitable that different 
attitudes exist among research workers. 
Many 
of themselves as purists, that is, fun- 
researchers, look 
down upon those not so ‘fortunately’ 
employed, but the fact is that a well 
planned and executed research study 
at any level can be 


technical pe opl who conceive 


damental or basic 


a contribution to 
the systematizing of knowledge. The 
fundamental research person should be 
indebted to other research workers who 
use his possibly abstruse data to a prac- 
tical end. 

Research may be long- or short-term 
fundamental, but much commercial 
work is of the short-term, applied va- 
riety. 
must be solved immediately; 


Definite problems arise which 
alterna- 
tively, the effort expended in an investi- 
gation may be limited by the expected 
return. The quality of a research proj- 
ect, however, is not necessarily limited 
by its term. Unfortunately, the atti- 
tude in many “research”? programs is 
either to disregard completely what may 
already be reported because it appears 
too difficult or time-consuming to ascer- 
tain, or to take the attitude that success 
will come from an approach that 
“doesn’t know it can’t be done.” 
Neither is consistent with a scientific 
approach, and both frequently fall in 
“quick and dirty look- 


sees.” Science, by the way, has been 


the category of 


1 Assistant Director of Research, Research 
and Engineering Div., Monsanto Chemical 
Co., Dayton, Ohio. 
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defined as “any department of systema- 
tized know ledge,’”’ and needed obviously 
are more efficient means for searching 
the literature, compilations of relevant 
data, and knowledgeable reviews corre- 
lating data from related fields. It is 
suggested that technical committees 
may productively enlarge their investi- 
gations of at least the latter two needs. 

Research may be slowed or mis- 
directed because the tremendous volume 
of published information has not been 
adequately systematized. The records 
(journals) become more voluminous and 
increase in number, and retrieval of in- 
formation thus becomes more and more 
difficult. As fields 


increased 


become broader, 
specialization occurs, with 
further expansion of the literature. A 
further complication lies in the develop- 
ment of data for one specialty applicable 
to another. More time must be spent 
on searches of related efforts to keep 
abreast of developments in one’s own 
field. Fortunately, steps are being 
taken to alleviate this condition, but for 
an immediate problem, hard, time- 
consuming literature work is the solu- 
tion. 

Technical committees already collate 
data from published or developed re- 
searches in a variety of forms. These 
may vary from statistical comparisons 
of analytical methods and testing ma- 
chines, development of new analytical 
procedures and application or evalua- 
tion methods, to compilations of data. 
Many of the evaluation methods are 
end-use procedures, because these offer 
immediate comparison data, not neces- 
sarily based upon fundamental prop- 
erties. Having proceeded to test and 
provide analytical methods and specifi- 
cations, many subcommittees appear to 
reach a dead end. Needed at this point 
is an assessment of the fundamental 
properties of the materials. Coilec- 
tion of these fundamental data into use- 
ful form with the ultimate substitution 


of significant fundamental 
ments for the arrays of variables pres- 
ent in many evaluation procedures may 
be desirable. 

Apparent needs exist at all research 
levels for more effective use of the lit- 
erature to minimize unproductive rep- 
etition, more effective compilation of 
available data, much improved re- 
trieval of information from an increas- 
ingly vast publication of research 
effort, and utilization of fundamental 
measurements to supplement or sup- 
plant multi-variable ‘‘use’’ tests. 


measure- 


Information Specialists Advise 
in ASTM Publications Study 


To HELP in its long-range 
planning effort in the field of publica- 
tions, the Society received the advice 
of a group of experts in the field of in- 
formation processing who met at Head- 
quarters on January 25. The Long- 
fange Planning Committee has been 
engaged for several years in a scrutiny 
of all aspects of the Society’s operations 
in the light of changes to be expected in 
science and technology in the coming 
decade. Since the Society’s contribu- 
tions to the nation’s economy usually 
take the form of a publication, the pub- 
lications program is receiving particu- 
larly careful study. 

One trend that will most certainly 
affect the future course of ASTM publi- 
cations is the various schemes that are 
now being devised to cope with the “‘in- 
formation problem.” The burgeoning 
output of the technical press has spurred 
the rise of the information specialist, 
who is skilled in the arts and sciences of 
storing and retrieving this vast out- 
pouring of information and the docu- 
ments in which it appears. 

The group was of the opinion that 
the planning of future ASTM publica- 
tions to be compatible with information 
storage and retrieval systems was not 
a critical problem, since present systems 
are designed to operate on information 
as it is now published. However, it is 
possible for data and other information 
to be published in a form that would 
make it easier to store and retrieve the 
information. 

Many in the group also felt that there 
is a place for interchange of information 
on this whole subject among the broad 
range of interests represented in ASTM. 
One result of the meeting was that an 
article describing approaches to solu- 
tion of the problem will be prepared es- 
pecially for publication in MR&S by 
Mr. John C. Costello, Jr., senior in- 
formation systems engineer for Du Pont, 
and one of the members of the study 
group. 

Other members of the group were: 
William T. Gunn, American Petroleum 
Inst.; L. E. Kuentzel, Wyandotte 
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Chemicals Corp.; John Murdock, Bat- 
telle Memorial Inst.; M. V. Otis, 
Tennessee Eastman Co.; and Ralph 
H. Phelps, Engineering Societies Li- 
brary. F. Y. Speight, ASTM assistant 
technical secretary, served as chairman 
of the meeting. 


BuShips Looks to ASA 
for Standards Lists 


THe BurREAU Of 
has signed a contract with the American 
Standards Assn., effective November 1, 
1960, for the preparation of lists of in- 
dustry standards 
which are the equivalent of military doc- 
uments. This work is being done as a 
part of the Bureau’s effort in reducing 
The work will sup- 
plement and accelerate the Bureau liai- 


SHIPS 


specifications and 


shipbuilding costs. 


son with nongovernment technical and 
professional societies and associations 
which in the past has led to the adop- 
tion of many industrial standards for 
Naval use, 


RILEM Sets Symposium on 
Durability of Concrete 


AN INTERNATIONAL SyM- 
PposiuM on the Durability of Concrete 
will be held as part of the 15th session 
of the Permanent Committee of RILEM 
(Réunion Internationale des Labora- 
toires d’Essais et de Recherches sur les 
Matériaux et les Constructions), in 
Prague, Czechoslovakia, July 30 to 
August 6, 1961. 
include: theoretical questions of con- 
crete durability, the mechanics of con- 
crete-texture deterioration, durability 
tests and control, composition of durable 


Topics to be discusse ( 


concretes, and experiences with concrete 
structures. Further information can 
be obtained from the Czechoslovak 
Academy | of Institute of 
Theoretical and Applied Mechanics 
Dejvice 


Sciences, 


Solfnova 7, Prague 6 


ASTM Publications Enter 
Trade Missions Program 


THis yeEAR, ASTM will 
participate in the Trade Missions Pro- 
gram of the Bureau of Foreign Com- 
U.S. Department of Commerce 
by contributing Vaterials 
Research & Standards and the Book of 
ASTM Standards. The Bureau of 
Foreign Commerce will add these publi- 


merce 


copies ol 


cations to the commercial libraries it 
sends to foreign countries, which are 
then used by Trade Mission members 
and our embassies and consular posts to 
bring to the attention of foreign busi- 
nessmen the services and products 
available from United States firms 
The publications are also read by the 
general public and are “forceful dem- 
onstrations of the advancements in the 
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industrial and economic life of our na 
tion obtained through our free-enter- 
prise system,” according to E. Paul 
Hawk, director of the program. As the 
commercial libraries are much in de- 
mand, the Bureau plans to send out 
approximately 50 during 1961. 


Lyman E. Fourt Named DeWitt 
Smith Medalist 


Lyman E. Fourt, 
ant director of Harris Research Lab- 
oratories, Washington, D. C., is the 12th 
recipient of the Harold DeWitt Smith 
Memorial Medal given annually by 
Committee D-13 on Textile Materials 
for outstanding achievement in the 
science of textile fiber use. 

Dr. Fourt received the award on 
March 2, 1961, at the Sheraton-Atlantic 
Hotel in New York at the spring meet- 
ing of Committee D-13. The presenta- 
tion was made by Herbert F. Schiefer of 
the National Bureau of Standards, 
chairman of Committee D-13 and the 
first recipient of this award in 1950. 
Milten Harris, vice-president of the 
Gillette Co., reviewed the outstanding 
achievements of Dr. Fourt. 

The Smith Gold Medal was estab- 
lished and endowed by Fabrics Research 
Laboratories, Inc., of Dedham, Mass., 
in memory of Harold DeWitt Smith, 
who pioneered in the engineering ap 
proach to evaluation and use of textile 
fiber properties. 

Dr. Fourt is a graduate of the Uni- 
versity of Missouri and received his 
Ph. D. from Washington University in 
St. Louis in 1937. His _ professional 
career since that time has included re- 
search in surface chemistry, basic re- 


assist- 


search on fibers, and the application of 


basic fiber science to technology. He 
first served on research staffs at the 
University of Chicago and Washington 
University and then spent several years 
in basic research on fibers as a research 
associate of the Textile Foundation at 
the National Bureau of Standards. 


LyMAN E. Fourt 


Since 1945, Dr. Fourt has been a 
member of the staff of Harris Research 
Laboratories, where his work has dealt 
entirely with fibers and textiles. He 
has made many outstanding contribu- 
tions to textile science and has published 
28 papers on fiber, varn, and _ fabric 
properties. In ASTM, he is perhaps 
best known for his work on the evalua- 
tion of the appearance and “hand” of 
textiles by methods. His 
work on the luster of textiles is out- 
standing. He is an authority on the 
evaluation of the comfort properties of 
clothing and particularly on the passage 
of water vapor through textiles 


objective 


Creep and Fracture Conference 
Set for New York, 1963 


\ JOINT INTERNATIONAL 
conference on creep and fracture will 
be held August 25-28, 1963, at the 
Hotel Biltmore in New York, N. Y. 
The three sponsors are The American 
Society of Mechanical Engineers, The 
Institution of Mechanical 
British), and ASTM. 

Purpose of the conference is to present 
new ideas and to evaluate existing ones 
n the field of elevated-temperature 
mechanical properties of engineering 
materials. invited in the 
following areas: 


Engineers 


Papers are 


Fundamentals of Creep and Fracture 
atomistic, dislocation, 
material or metallurgical structure, ete. 

Plasticity theory in creep—theoretical 
and experimental studies in uniaxial or 
combined stresses. 


Mechanisms 


Studies in relaxation, thermal and 
mechanical cycling, rapid and dynamic 
creep. 

Design Techniques for Creep and Fracture 

Criteria for design—uniaxial and com- 
bined thermal and mechanical 
cycling, relaxation, and creep behavior of 
composite materials. 


stress, 


Application and interpretation of creep 
and fracture data—information concerning 
particular materials, short- and long-time 
tests, and extrapolation of data. 


Service Experience in Creep and Fracture 
service data with labora- 


tory tests, and methods of testing. 
Environmental effe cts 


Correlation 


oxidation, corro- 
sion, ablation, erosion, radiation, ete 


Offers of papers should be sent to: 
Mr. N. L. Mochel, conference secretary, 


Materials Research & Standards 





Westinghouse Electric Corp., Steam 
Div., Lester Branch P. O., Philadelphia, 
13, Pa. 

Manuscripts must be in English and 
should be submitted as follows: 

Papers from the United Kingdom, 
Africa, Europe, and Asia (with the 
exception of Japan and the USSR) 
should be sent to Mr. K. H. Platt, 
deputy secretary, Institution of Me- 
hanical Engineers, 1 Birdeage Walk, 
Westminster, London 8.W.1. 

Papers from North and South Amer- 
ica, USSR, and Japan should be sent to: 
Dr. Kenneth Merckx, Hanford Labora- 
tories Operation, General Electric Corp., 
Richland, Washington. 

Abstracts of not more than 250 
words must be received by the above 
reviewers before June 1, 1962. The 
manuscripts must be in the hands of 
the reviewers by December 1, 1962. 

The papers will be preprinted and 
distributed to all of the pre-registrants 
prior to the conference. This will 
permit the evaluation of the papers by 
the conferees and the preparation of 
written discussions before the con- 
ference, 

At the conference, a reporter will 
abstract all of the papers for each 
session. The authors will serve as a 
panel to answer questions and to make 
comments on discussions offered in the 


session. 


OTS Monthly Abstracts Cover 
Soviet and Chinese Journals 


ABSTRACTS OF SELECTED 
articles from Soviet-Bloe and Commu- 
nist Chinese technical journals in six 
general subject areas are now being 
published monthly and sold on  sub- 
scription by the Office of Technical 
Services. 

OTS, which is the Federal govern- 
ment’s clearinghouse for translations 
and reports ol government-sponsored 
research, offers this program in place of 
one discontinued last June, under which 
cover-to-cover abstracts of some 100 
tussian journals were published. The 
old program was discontinued because of 
the small number of subscribers. 

The new program does not mean a 
cutback in OTS services but rather a 
streamlining through which science and 
industry will get more “meat’’ with less 
reading. Rather than offering a large 
number of technical journals abstracted 
cover-to-cover, OTS is now grouping 
abstracts of selected articles from a 
much larger number of publications into 
six individual packages. 

The time lag between publication of 
the original article and the appearance 
of the abstract is expected to be about 
70 to 120 days. Approximately 1500 
abstracts per month will be offered. 
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The Liquefaction of Helium 





National Museum for the History of Science 


Os; oF the most significant events in the history of 
eryogenics occurred in 1908, when Kammerlingh Onnes, professor 
of physics at the University of Leiden, accomplished the first 
liquefaction of helium. From its discovery by spectroscopic 
observations of the sun’s corona during a solar eclipse in 1868, the 
rare gas had defied attempts by such men as Ramsay, Dewar, and 
Olszewski to liquefy it. Onnes’ experiment was made on July 10, 
1908. with apparatus similar to what he had used previously to 
liquefy hydrogen. He cooled compressed helium gas by means of 
liquid hydrogen, then led the gas through a regenerator spiral ending 
in an expansion valve. It appeared for a time that the experiment 
would fail, even though the temperature of the helium fell below 
that of the liquid hydrogen. Suddenly, when the supply of hydro- 
gen was almost exhausted, Professor Schreinemakers, assisting 
Onnes in the experiment, observed that the thermometer, at less 
than 5 degrees Kelvin, was behaving as though it were in a liquid. 
Closer observation showed the level of liquid helium. 


Text by Professor Derek J. de Solla Price, Yale Univer- 
sity. Copyright: text and photographs reproduced by 
permission of Professor Price and Arthur D. Little, Ine. 


Leiden 
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Engineers—Chemists 
Sub Soil Investigations 
Physical, Chemical, and 

Soil Laboratories 
Research & Inspection 
Complete Model Shop 


8290 S.W. 120th Street 
Miami 43, Florida 














P. O. Box 346, Mobile, Alabama 
TESTING 


<> LABORATORIES 


P. 0. BOX 1241, WILMINGTON, DEL. 


» Analysts e Spectrography 











Research Physical Testing 
Development It y 
Investigations Radiography 

SOIL TESTING SERVICES, INC. 

Consulting Soil & Foundation Engineers 

yde N. Baker, Jr 


P naedinger C 


Recommendatior and Ve 
tina, Field Inspection & ¢ 


1827 N. Harlem Avenue, Chicago 35, Illinois 








Testing Laboratories and Consultants 
Write Advertising Dept. 
ASTM Bulletin for 
details on how your 
card may appear here 

















LEDOUX & COMPANY. INC. 


Metallurgical Chemist—Samplers 
Ores — Metals — Alloys 


Chemical & Instrumental Analysis 
Nuclear and Space Materials 


359 ALFRED AVENUE 
TEANECK, NEW JERSEY 


Member: American Council of Independent Laboratories 


YARSLEY TESTING LABORATORIES 
LIMITED 


Founder: DR. V. E. YARSLEY— in practice since 1931 
INSPECTION, TESTING, ANALYSIS 
in Great Britain and Europe of 
Plastics, Rubbers, Adhesives, Wood, Plywood, 
Board, Insulation, Ceramics, Glass, etc., etc. 
OFFICIALLY APPROVED TEST HOUSE 
Clayton Road, Chessington, Surrey, ENGLAND 








Send For FREE DATA on Research 
rvices for YOU Analytical Se 
Product Evaluation 
FOSTER D. SNELL, INC. 
Consulting Chemists e Chemical Engineers 
29 West 15th Street New York 11, N. Y. 
WAtkins 4-8800 Direct Dialing Area 212 
Baltimore, Md. ¢ Bainbridge, N. Y. 
Member: American Council of Independent Labs. 





TOLEDO TESTING LABORATORY 


Engineers — Chemists — Geologists 
Concrete — Soils — Asphalt 
Inspection — Tests — Research 
Soil Test Borings — Diamond Drilling 
Soils Mechanics Laboratory 


1810 North 12th St., Toledo 2, O. 





WARNER LABORATORIES 


Cresson, Pa. 


Coal Analysis—Sampling—Washability 
In the Heart of Bituminous Production 
Also Clay—Lime—Limestone 
Mineral Fillers—Water 
Established 1923 Member: A.C.1.L. 


ROBERT W. HUNT COMPANY 
ENGINEERS 


810 S. Clinton St., CHICAGO 7, All Large Cities 





Inspection, Tests, Consultation, 
esearc 
CHEMICAL, PHYSICAL, TEXTILE, 
METALLURGICAL, CEMENT and 
CONCRETE LABORATORIES 





FAGILITIES 
Materi 
’ Physics 
iculture 
1-4664 
5.1691 





W. B. COLEMAN & CO. 


Metallurgists-Chemists-Engineers 
Spectrographic Analysis 
Chemical and Physical Testing 
Metallurgical Investigations 
Boiler Water Conditioning 
Consultation Service 
9th & Rising Sun Ave., Philadelphia 40, Pa. 


Member: American Council of Independent Laboratories 
A COMPLETE TESTING SERVICE 
Ee, Mechanical 


Market Research 


YORK Quality Control 





Environmental 
Vibration 


Radio 
Interference Non-Food 


Electronics Product Testing 
YORK RESEARCH CORP.—STAMFORD, CONN. 











EDWARD J. FOLEY 


Forging Applications 
Alloy Specification 
Analyses of Failures 


Box 3727 Milwaukee 17, Wis. 














SMITH-EMERY COMPANY 


Chemists — Engineers 


Sampling, Analyzing, Assaying 
Spectrography, Physical Testing 
Member: American Council of Independent Laboratories 


781 E. Washington Blvd. Los Angeles 21, Calif. 





Construction Materials 
& Structural Systems 
Testing Development 
& Research 
THE THOMPSON & LICHTNER C0.), Inc. 
8 Alton Place, Brookline, Mass. 





GRAHAM, SAVAGE & ASSOCIATES, inc. 


Consulting—Engineering—Research 


Electroplating and Metal Processing 
Waste Treatment and Production Problems 
Surveys—Designs—Specifications 
475 York Rd. Jenkintown, Pa. 
1724 Clinton St., Kalamazoo, Mich. 








Testing Laboratories and Consultants 
Write Advertising Dept. 
ASTM Bulletin for 
details on how your 
card may appear here 
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No. 1303 AB SIMPLIMET PRESS 


for mounting metallurgical samples is of especially strong construction 
and provides unusual ease in operation. 1” and 1%” molds are available. 
It accepts bakelite powder, bakelite premolds or transoptic powder. 


No. 1255 AB SURFMET BELT SURFACER 


offers the advantages of wet grinding on silicon carbide belts. Features 
include fast, accurate grinding, external coolant and centering controls, 
easy belt change, and access for large samples with good splash 
protection 


No. 1720 AB ELECTROLYTIC POLISHER 


is designed for trouble free service, ease of operation and versatility in 
the electropolishing of metallurgical samples. 


No. 1851-1 AB Polimet Polishing Apparatus 


has an 8” diameter wheel with infinitely variable speed between 100 and 








1200 RPM which is electrically controlled by turning a small knob. It is 
available also in 2 and 3 unit tables and for custom mounting. 


No. 1470 AB HANDIMET GRINDER 


provides the most rapid and convenient way of fine grinding metallurgical 
samples by hand. Four grades of adhesive backed abrasive papers are ar- 
ranged side by side with coolant flowing over them for fast clean cutting. 


No. 1000 AB CUT-OFF MACHINE 


is a heavy duty unit for abrasive cutting of metallurgical laboratory 
samples. It has a 5 HP motor, 12” abrasive wheel, built-in cooling system 
using jets or underwater cutting and a machine tool type positioning slide. 


nt METALLURGICAL APPARATUS 
2120 GREENWOOD ST. EVANSTON, ILLINOIS, U. S. A. 


ee | 
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Members who wish to be considered for reviewing books are invited to send in 


their names and the subjects in which they are interested. 


Due to customs and 


mailing considerations, requests from the United States only can be considered. 


Copies of these books are not available through ASTM; all inquiries concerning 


them should be addressed to the publisher. 


Radioisotope Experiments for the 
Chemistry Curriculum 


Prepared by Nuclear-Chicago Corg. for Office of 
Isotopes Development, U. S. Atomic Energy 
Cc ission. Sample copy of manual with 
set of instructor notes available to college and 
university teachers at no charge upon request 
to Nuclear-Chicago Corp., 359 East Howard 
Ave., Des Plaines, Ill. Multiple copies for 
student use may be purchased through Nuclear- 
Chicago or the Office of Technical Services, 
U. S. Dept. of Commerce, Washington 25, D. C., 
at $2 per copy for the experimental manual and 
$1 per copy for the instructor notes. 





Adapted from publisher's description. 


THIS MANUAL Is designed 
to introduce the chemistry student to 
radioisotope techniques and to demen- 
strate their potential contribution to his 
future work. The manual reflects the 
growing routine use of radioisotopes as 
valuable tools in chemistry and biologi- 
cal laboratories, hospitals, industrial 
laboratories, and scientific research 
centers. 

Faculty members of Northwestern 
University, Illinois Institute of Technol- 


ogy, and Pennsylvania State University 
participated in developing the experi- 
ments. Testing was carried out under 
actual teaching conditions at Pennsyl- 
vania State University, Emory Uni- 
versity, Loyola University, St. Proco- 
pius College, Monmouth College, and II- 
linois Wesleyan University. Editorial 
supervision and administration of the 
project was provided by Nuclear-Chi- 
cago under a cost-sharing contract. 

The experiments were developed and 
tested for laboratory groups of 30 stu- 
dents. The students themselves pre- 
pare the samples, measure their radio- 
activity, and interpret the results. Each 
of the 23 chemistry experiments is de- 
signed to be easily worked into estab- 
lished courses in introductory chemistry, 
quantitative analysis, qualitative analy- 
sis, organic chemistry, physical chemis- 
try, biochemistry, or instrumental anal- 
ysis. Ten introductory experiments il- 
lustrate the properties of radioisotopes, 
radiation, and the instruments involved 
in their detection. All the experiments 
may be done without special AEC 
license, with an inexpensive package of 


i Get fast, accurate 


Model LPT 
low-range tester 


Hydraulically powered Detroit tensile 
testers put you in command of every 
phase of the test. Self-acting, open- 
sided specimen grips permit easy 
specimen insertion. Constantly con- 
trolled hydraulic rams apply up to 
40,000 pounds, smoothly and quickly. 
Special load gauges, grips, or other 
modifications gladly supplied. 


Write today for more 
information about our 
tensile testers 


DETROIT TESTING 
}MACHINE COMPANY 


9400 Grinnell Avenue, Detroit 13, Michigan 
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13 radioactive compounds. Only basic 
nuclear detection equipment—a scaler, 
timer, Geiger tube, and mount—is re- 
quired to conduct the experiments. No 
previous radiochemical experience by 
the instructor or students is necessary. 


Pulp and Paper Manufacture— 
Bibliography and U. S. Patents, 1959 


Compiled by Jack Weiner, Technical Association 
of the Pulp and Paper Industry, New York, N. Y. 
(1960), 718 pp., $7. 


ANOTHER EDITION of this 
massive bibliography has been prepared 
by the Institute of Paper Chemistry for 
publication by TAPPI. Approximately 
230 technical journals have been ab- 
stracted and some 2230 patents de- 
scribed covering areas of interest in the 
paper and allied fields. 


Progress in Plastics, 1959 


Edited by Phillip Morgan, The Macmillan 
Company, New York, N. Y., 1960; 216 pp.; 
$12. 


Reviewed by F. W. Reinhart, National Bureau of 
Standards, Washington, D. C. 


THE TECHNICAL papers 
presented at the International Plastics 
Convention held in London, England, in 
June, 1959, are published in this 
volume. Recent developments are re- 
ported on: the properties and molding 
characteristics of polypropylene, new 
epoxide resins, cross-linking of formed 
thermoplastics, synthesis of graft and 
block copolymers, basic aspects of ex- 
trusion of thermoplastics, expanded 
plastics, and foamed smokes. 

Recent progress in reinforced-plastics 
engineering in the Benelux countries, 
Germany, the United Kingdom, and the 
United States is reviewed. The papers 
in this volume are well written and 
maintain a fairly godd degree of uni- 
formity in style despite the heterogenous 
nature of the topics. 

The topics covered by no means in- 
clude all those plastics subjects in 
which significant progress was made in 
1959 or the immediately preceding 
period. The papers cannot be con- 
sidered as reviews of recent develop- 
ments but rather as discussions of prog- 
ress in certain aspects of these topics. 
The literature references, except for 
one or two papers, are rather meager 
and in some cases nonexistent. 

The subject matter will be of most 
use to polymer and plastics scientists 
and engineers interested in bringing 
their knowledge on the specific topics 
treated up to date. The uninformed 
expecting a review of progress in plas- 
tics in 1959 will be misled, and the in- 
formed dissappointed, if they take the 
title at its face value. 

One wonders why these papers, most 
of which are good, were not published 
through the usual channels of the 
widely read scientific and technical 
journals rather than in a book with a mis- 
leading title. This book is an excel- 
lent example of the principle that a 
group of good papers presented in book 
form is not a sufficient requirement for a 
worth-while book. 
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SARGENT 


Laboratory Recorders 


Designed For 
Your Specific 
Laboratory Needs 





The Model “MR” Recorder 


Here is the ultimate in re- 
corders designed exclusively 
for almost all measure- 
ments commonly made in 
the chemical laboratory. 
This instrument measures 
current and voltage and all 
other quantities which can 
be transposed into potential 
or current signals. 

The Model “MR’”’ fea- 
tures: 31 Potentiometric 
Ranges; 9 Chart Speeds, or 
27 Chart Speeds with the 
—_ Sargent Ratio Multiplier 
SAnoeNt| scm — Attachment; and it is de- 
me 6 ~ ©. - signed for laboratory bench 
> 4 y 7 operation. 
S-72150 Sargent Recorder 
(Pat. No. 2,931,964)....._.... $1725.00 
S-72151 Sargent Recorder 


with Ratio Multiplier Attachment, 27 
Chart Speeds $1775.00 


For complete specifications 
write for Bulletin R 


The Model “SR” Recorder 


Sargent offers the Model SR 
to fill the need for a low 
cost recorder that features: 
maximum accuracy at a 
minimum cost; 250 mm 
width chart; fast balancing. 
speed of 1 second; high sen- 
sitivity, high gain amplifier; 
and square cornering at 
10,000 to 50,000 ohms input. 
This instrument provides 
the minimum required 
flexibility at the lowest pos- 
sible cost. 

S-72180 Sargent Recorder 

(Pat. No. 2,931,964) $675.00 


Designed and Manufactured by E. H. Sargent & Co. For complete specifications 
write for Bulletin SR-B 


S, q R G E N i SCIENTIFIC LABORATORY INSTRUMENTS @ APPARATUS @ SUPPLIES @ CHEMICALS 
ae se 
- : a 


E.H. SARGENT & CO., 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT 4, MICH.* DALLAS 35, TEXAS « BIRMINGHAM 4, ALA.* SPRINGFIELD,N.J. 
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RANDOM 


Sunspot Activity Correlates with 
Pipeline Voltages 


RANDOM OCCURRENCES of 


inexplained voltages and currents of 
large magnitude in underground pipe- 
lines have been the subject of investiga- 
tion, discussion, and speculation among 
corrosion 
These effects 


ferred to as 


engineers for Many years 


have generally been re- 
“anomalous” currents o1 


] 
voltages 


About SIX 
meters were put to work recording volt- 


recording volt- 


vears ago, 
izes across insulating flanges in com- 
pletely different pipeline systems over 
250 miles apart. During most of thi 
24-hr period of the recordings there was 
no similarity between the 


the volt 


patterns ol 
age s traced bv the two recorders 
During a 5-hr period on each recording, 
however, voltages increased radically o1 
both recordings and formed identical 

This led to the that 


a re lationship between the 


patterns belief 


there was 
nomalous eifects in pipelines and the 
helds 


During the past summer, effects wer 


iriation of the earth’s magnetic 


noted that seem to put ane nd to specula- 


SAMPLES 


tion regarding the origin of the effects. 
On July 15, 1959, sunspot activity se- 
riously disrupted radio communication 
throughout the world. An AP 
release stated that the radio transmitting 
difficulty 1:00 a.m. Eastern 
Davlight Time. 


news 


began at 


The sunspots create magnetic storms 
in the ionosphere, which is that portion 
of the earth’s upper atmosphere irom 
which radio waves are bounced for long- 
range transmission. These solar erup- 
tions in July were considered by observ- 
atory personnel in Germany to be the 
Officials at 
that 
one 6-hr eruption had formed a crater 


largest in several decades. 
a Munich observatory estimated 


the size of 50 earths. 


A recording of the voltage 
a 24-in. naphtha 
pipeline was being made during this 
From 2:00 a.m., July 14, 1959, 
15, 1959, the recorded 
voltages varied between +£1.25 v. At 
4:00 a.m., a radical change occurred in 
the voltage, its pattern and values ex- 
ceeded both the positive and negative 
limits of the chart. 


across an 


insulating flange on 


pe riod. 
to 4:00 a.m. July 


The sunspot activity continued for a 


which similar 
After 


period of days, during 


recordings were obtained. sun- 
spot activity diminished, voltages  re- 
turned to their previous value. These 
ph nomena were noted on other under- 
ground structures of unrelated systems. 

The exact correlation of the 
tion of radio communications and the 
change noted on the chart seem to be 
“anom- 


disrup- 


ample prool of the origin of the 
alous” voltages and currents 


(Corrosion, 

Vol. 16 No. 8, 

Submitted by J.J. Meany, Jr., 
A. V. Smith Engineering Co., 
Narberth, Pa. 


Only 50 Years To Go in 
100-Year Concrete Test 


Tue UNiversiry or Wis- 
CONSIN’s 100-yr test on the strength of 
just golden 
anniversary. Results to date show that 
concrete’s strength, unlike that of many 
other and materials re- 
searchers), increases over the vears. 
Started in 1910, the program consists 


concrete has passed its 


materials 


of compression and tension tests made 
at periodic intervals on aging concrete 
specimens, 
With the 
mark, it has been shown that concrete 
1:2:4 


program at the half-way 


specimens made in ratios (one 





draulic Tensile Tester 


expensive floor models. 


to 150 pounds full scale 


Pulling speeds adjustable 


9 
Other speeds available up to 
inches per minute. 


testing need. 


Vleets ASTM—TAPPI 


Federal Specifications. 


5339 Pulaski Avenue 





Now a table model Electro-Hy- 
with 


Ranges from 5 pounds full scale 


be- 
tween 2 and 20 inches per minute. 


250 


TABLE MODEL ELECTRO-HYDRAULIC TENSILE TESTER 


features up to now found only in 
Available in 9 and 12 inch strokes. 


give many years of service. 


Large selection of grips for every 


and 


THWING-ALBERT INSTRUMENT COMPANY 


Ideal for 


yarns, plastic films, textiles, ete. 


Rugged 


Only 40 
measures 16 inches by 16 inches 


Write for complete informa- 
tion. 


testing paper, foil, 


construction built to 


inches high. Base 


Philadelphia 44, U.S. A. 
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part cement, two parts sand, and 4 
parts crushed stone), and exposed to 
the Wisconsin weather, increased in 
compressive strength from 1800 psi 
after one month of aging to 5600 psi 
after 50 yr. 


Chemical Engineering, 
Oct. 17, 1960 


Ice from the Sky 


IN THE MIDDLE OF April, 
1958, a shower of ice caine rattling down 
into the vard of Mr. and Mrs. Leo 
Kozlowski in Napa, Calif.; big, jagged 
pieces of ice that were from 2 to 12 in. 
in diameter. Some of them buried 
half their length in the earth. No 
planes were in the area. 

Then there was the remarkable ex- 
perience of Edwin Groff, a farmer near 
Reading, Pa. He heard a whistling 
sound and a moment later a 450-lb 
chunk of ice about 2 ft in diameter 
smacked into the earth only a short 
distance from where he stood. He called 
his wife, and as they stood looking at 
the first chunk of ice, another, slightly 
smaller, came whistling down. 

They called the sheriff... he called 
the Air Force ...thev called a meteor- 
ologist, and he called it natural ice that 
had been carried on the Jet stream... 
that great river of air that wraps itself 
around the globe from west to east at 
speeds up to 300 mph. The jet-stream 
theory of the falling ice had to be aban- 
doned for the simple reason that it could 
not carry chunks of ice suspended in 
mid-air. 

Ed Groff’s ice blocks came whistling 
down on July 30, 1957. On August 
14, more ice came down in formidable 
chunks at Gowen City, Pa....and on 
September 8, 1958, a whopping big 
chunk of ice roared through the roof of 
a warehouse at 510 North Third Street 
in Chester, Pa Like the others, it 
defied any explanation that covered the 
tacts. 

Strangest of all, perhaps, was the ex- 
perience that befell Mr. and = Mrs. 
Dominic Bacigalupo of 336 Greystone 
Road, Old Bridge, N. J., on the night 
of September 2, 1958. They were 
watching television in their living room 
about 9 p.m. when Mr. Bacigalupo went 
to the kitchen to get himself some coffee. 
As he sat down in front of the TV set, 
there was a shattering roar. ..a chunk 
of ice had torn a 3-ft hole in the roof and 
through the ceiling of the kitchen. 

As all the similar falls before it, it 
remains unexplained. 

Most scientists admit, ‘This phenom- 
enon is one of the biggest mysteries of 
the century...” 


The Betz Indicator, 
Vol. 28, No. 8 


March 1961 








The Variable Angle Beam Transducer 


This new transducer has been specially engineered for angle beam testing 
with the SONORAY® flaw detector. It incorporates a variable collimator 
designed to intensify the ultrasonic beam when needed. In addition to 
standard internal flaw detection, the variable angle beam transducer is 
also suitable for weld inspection and thickness gaging. The transducer is 
interchangeable in order to make the frequency fit the job. There are two 
versions of the variable angle beam transducer presently available: One 
for continuous water flow and the other with stationary water inside the 
shoe. The outstanding advantages are: 


@ Continuously adjustable for all angles, from straight to surface wave. 
@ Interchangeable transducer and beam collimators. 

@ Suitable for high temperature work and rapid surface scanning., 

®@ Selection of shoes, flat or curved, to fit the surface of the work piece. 


The variable angle beam transducer is further proof of the technical 
ingenuity and know-how of Branson's Ultrasonic Test Division. The 
next time you have a testing problem call BRANSON and see how fast 
BRANSON will find the best solution in the shortest possible time. 


SINCE 1946 — THE RESPECTED NAME IN ULTRASONICS 


RANSON INSTRUMENTS, INC. 


Uitrasonic Test Division 
53 Brown House Road, Stamtord, Conn. 
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THERMOWATCH! 


the versatile controller 
for laboratory use 


with THERM:O-WATCH- 
thermometer becomes @ 


TEMPERATURE 
CONTROLLER 


INSTRUMENTS for 
RESEARCH and 
INDUSTRY 


MELTENMA 


REACTION 
CONTROLLER 


INSTRUMENTS for 
RESEARCH ond 
INDUSTRY 

MPA 


DISTILLATION 
CONTROLLER 


ayes op for 
SEARCH and 
“INoUSTaY 


in the ee run 
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NEW MEMBERS 


The following 157 members were elected from January 8, 1961 to 


February 7, 1961, making the fotal membership 10,299... 


Welcome to ASTM. 


Names are arranged alphabetically, company members first, then individuals. 
Your ASTM Year Book shows the areas covered by the respective Districts. 


Central New York District 


New York State College of Home Economics 
at Cornell University, Textiles and Clothing 
Dept., Ithaca, N. Y. 

Rosenberry, Thomas L., program engineer, 
General Electric Co., Schenectady, N. 
[A]* 

Weiss, Volker, associate professor of metal- 
lurgy, Department of Chemical Engi- 
neering a Met: allurgy, Syracuse Uni- 
versity, Syracuse, N. Y 


Chicago District 


Amoco Chemicals Corp., M. H. Arveson, 
development coordinator, Chicago, Ill. 
[S |** 

Concrete Joint Inst., John J. 
consultant, Chicago, II. 

Keystone Steel and Wire Co., J. B. Kopex 
director of research and _ metallurgy, 
Peoria, Il!. 

Altschaeffil, Adolph G., 
civil engineering, 
Lafayette, Ind. 

Armstrong, G. Clair, architect, Armstrong & 
Schlichting, Minneapolis, Minn. 

Balcerzak, Marion J., research engineer, 
Borg-Warner Corp., Des Plaines, Ill. [A] 

Butzow, Neil, research engineer, Borg- 
WwW arner Research Center, Des Plaines, 
Ill. [A 

Filiatrault, Edward, student |e wrt North- 
ern Illinois Gas C o., Aurora, Ill. [A 

Foley, Edward J., meté wllurgical consultant, 
Milwaukee, Wis. 

Kling, Robert L., chemist, product engi- 
neering, General Electric Co., Milwaukee, 


Schmitt 


assistant professor of 
Purdue University, 


is. 

Matz, Charles L., Chicago, Ill. 

Nickerson, Ralph E., general manager, 
Ready Mix Dept., Dolese & Shepard Co., 
Hodgkins, Il 

Olson Byron K., engineer, Ordnance Div., 
Minneapolis-Honey well tegulator Co., 
Hopkins, Minn. [A 

Stephenson, T. E., Jr., resident engineer, 
Wisconsin State Highway Commission, 
Madison, Wis. [A] 

Stluka, Robert T., special products engineer, 
Rilco Laminated Products, Ine., St. 
Paul, Minn. [A] 

Tullett, L. E., plant metallurgist, Caterpillar 
Tractor Co., Aurora, IIl. 

Whalen, Calvin W., industrial engineer, 
Aluminum Company of America, Daven- 
port, lowa. [A] 


Cleveland District 


Molded Fiber Glass Cos., Richard H 
Ackley, department head, Test Laboratory 
Ashtabula, Ohio. 

National Carbon Co., A Division of Union 
Carbide Corp., W. K. Cheuvront, head 
of specifications, Cleveland, Ohio. 

Bock, W. K., director of research, National 
Malleable and Steel Castings Co., Cleve- 
land, Ohio. 

Carlson, Carl A., partner, Wilbur Watson 
Associates, Cleveland, Ohio. 

Eva, William A., Jr., works metallurgist, 
American Steel and Wire Div., United 
States Steel Corp., Cleveland, Ohio. 

Frahme, H., general manager, Alite Div., 
U.S. Stoneware Co., Orrville, Ohio 

Guidotti, Alfred A., plant superintendent, 
Colonial Woolen Mills Co., Cleveland, 
Ohio. 

Lysyk, Ralph, manager, Engineering Services, 
Jack & Heintz, Inc., Cleveland, Ohio 


* A denotes Associate Member 
** S denotes Sustaining Member 


Sproul, James D., Jr., sales engineer, Allied 
Engineering, Cleveland, Ohio. [A 


Detroit District 
Cioth, Nikandr S., development engineer, 
Huck Manufacturing Co., Detroit, Mich 


[A] 

Ford, James A., instructor, University of 
Michigan, Ann Arbor, Mich. [A] 

Lang, Howard E., manager, quality control 
engineering, Fruehauf Trailer Co., Detroit, 
Mich. [A] 


Mississippi Valley District 
Baldwin, James W., Jr., associate professor 
of civil engineering, University of Mis- 
souri, Columbia, Mo. [A] 
Johnson, Bobby G., material and process 
engineer, McDonnell Aircraft Corp., St 
Louis, Mo. | \ 


New England District 

Associated Spring Corp., Ronald D. Crooks, 
metallurgist, Bristol, Conn. 

Ruthland Fire Clay Co., Robert A. Hackett, 
technical director, Rutland, Vt 

Bogue, I. » Supervisor, Electrical Testing 
Laboratory, The J. M. Ney Co., Hartford 
Conn. 

Curtis, John H., research director, Vermont 
Marble Co., Proctor, Vt. 

Daly, Albert J., technical director, Howe & 
French, Weymouth, Mass. 

Dickinson, Robert H., supervisor, Incandes- 
cent Lamp Design, Sylvania Electric 
Products, Inc., Salem, Mass. 

Eagan, Henry F., technical director, Inter- 
national Pac kings C sorp., Bristol, N. I 

Hodgkins, Ww. Ce. ; = quality control group 
leader, Research and Development Dept., 
Great Northern Paper Co., Millinocket, 
Me. 

Jordan, Edward C., president, E. C. Jordan 
Co., Ine., Portland, Me. 

McSweeney, Thomas F., senior associate, 
Thomas F. McSweeney Associates, Hing- 
ham, Mass. 

Meyers, George A., research engineer, 
Sylvania Electric Products, Inc., Danvers, 
Mass. 

Perkins, Carl W., Jr., laboratory supervisor, 
Electric Boat Div., General Dynamics 
Corp., Groton, Conn. 

Rooney, John F., engineer, building design, 
Ganteaume & McMullen, Boston, Mass. 


New York District 

American Chemical and Refining Co., Inc., 
George Dietz, Jr., executive vice-president, 
Waterbury, Conn. 

Lipton, Thomas J., Inc., Harold N. Graham, 
manager, Food Research Section, Ho- 
boken, N. 

Thomas & Betts Co., Inc., The, Edw: - P, 
Mack, project engineer, Eliz: abe th, N. J. 

Atatimur, Yalcin H., Bloomfield, N. J. 

Cassie, ‘Norman M., research manager, 
Sts andard Insulation Co., East Ruther- 
ford, N. 

Chiari, a. V., assistant manager, Uni- 
versal Atlas Cement “* _ United States 
Steel Corp., New York, N 

Decker, Raymond rn supervisor, Nickel 
and Stainless Steel Rese: arch, The Inter- 
national Nickel Co., Inc., Bayonne, N. J. 

Devlin, Parker H., owner, Parker Devlin 
Co., Westport, Conn. 

Griffin, Kenneth, textile engineer, Staten 
Island, N.Y. [A] 

Levy, S. Boaz, associate, Arnold H. Vollmer 
Associates, New York, N. Y. 
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JACKS AND 
LOADING COMPONENTS 














A 

Three jacks in parallel 
provide high dynamic 
load on casting. 








Fatigue test on 
girder side and 
wall of a 
locomotive. 
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NEW MEMBERS 
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London, Jacob, partner 
Gronquist & London 
Parker, Philip S., distr 
The H. K. Ferguson 
Patel, Ashok M., tr 
'N Y 


Inc., New York 
Reilly, William E., 
ment metallurgist 
Ine Newat k N J 
Sherwood, Rexford 
Isotopes, Inc., Wes 
Tarangelo, ager 


Wit. GraceandCo.. ¢ 


Northern California District 


No-Joint Concrete Pipe Co., ©. T. Ni Neill, 


3 secretary, Yuba City, Calif 

“ae Raychem Corp., Vincent L. Lanza, director, 
Research and Development Div., Red 

in, Boynton wood City, Calif 

rk, N.Y Diamond, John W., supervisor, Metallurgical 


aff engines Laboratory, Aerojet-General Corp., Sacra 


New York N Y. mento, Calif 


Noritake Ce Schulz, Walter G., vice pre ae nt, Leeds 
Hill & Jewett, Inc., San Fran o, Calif 
and develop Teter, Donald O., chief oan ling g inspector 
alit 


gelhard Industrie City of Fremont, Fremont 


Northwest District 


J Cummins, Harold G., Industrial Div 
ess engineer Pacifie Scientific Co., Seattle Wash 
N.J \ Loomis, John S., Jr., nuclear engineer 


Veterans Administration, Prosthetics Center, General Electric Co Hanford Atomi 


Otto Rotl 


op ak tales 


1 De Products Operation Richland Wash 
\ 


Up Another 1000° to 


a a a a OF 


Complete high temperature instrumentation by 
RIEHLE “warms up” to new research challenges 


CREEP AND STRESS 
RUPTURE TESTING MACHINES 


HYDRAULIC FATIGUE 
TESTING MACHINES 


HYDRAULIC UNIVERSAL 
TESTING MACHINES 


UNIVERSAL SCREW POWER 
TESTING MACHINES 


Typical arrangement of Riehie 
esting Machine with High Tem 
ature Vacuum Furnace Console 

p to 5000 F 


Now RIEHLE offers you ready-to-operate systems for testing physical 
properties of materials up to 5000° F, 4000° F, 3000° F and other 


lower temperatures incorporating all of these components 
1. BASIC TESTING MACHINE 


2. STRAIN MEASURING INSTRUMENTATION for atmosphere 


controlled atmosphere furnaces and vacuum furnaces 


COMPLETE HIGH TEMPERATURE ACCESSORIES including 


furnaces, temperature controllers, vacuum pumps, extensometers and 


a complete line of related instrumentation 


RIEHLE is your ONE source for complete strain measuring instrumenta 
tion from room temperature snap-on extensometers to dual range instru 


ments and highly sophisticated vacuum furnace extensometers 


Save time on vital projects Contact RIEHLE now about your require 


ments for physical testing at elevated temperatures. Write Dept. MRS-3 


_Riehle 


American Mochi and Mabe Ie 
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Markham, Aaron S.. research group leader 
Puget Sound Pulp and Timber Co., 
Bellingham, Wash 

Nelson, Marvin E., trainee, General Tele 
phone Company of the Northwest, 
Spokane, Wash [A] 

Potter, Irvin A., materials engineer, King 
County Engineers, Seattle Wash 

Roots, W. K., vice-president, engineering 
Mears Controls, Inc., Portland, Ore 

—r, Roger L., design engineer, Richard 

Vorthir ee Consulting Engineers, 
Corvallis, Ore 

Upton, George M. Jr., graduate school 

University of Washington, Seattle, Wash 


White, Oscar A., assistant 
materials, Oregon State 
Salem, Ore 

Willis, oy ns T., president 
neering Laboratories, Ltd 
Canada 

Worth, Harold Edward, 
technologist, U. S. Forest 
land, Ore 


Ohio Valley District 


Dautenhahn, Tom, materials engineer, West 
inghouse Electric Corp., Lima, Ohio 

Hanink, Dean K., chief metallurgist, Allison 
Div., General Motors Corp., Indian polis, 
Ind 

Hardin, L. S., assistant researc! 
Kentucky 7 ate Highway 
ford, Ky. | 

Jennings, Willigm M., Jr., sales supervise 
Ex-Cell-O (¢ ‘orp., Lima, Ohio 

Marshall, Marion H., Proctor &«& 
Cineinnati, Ohio [A 

Mayer, Paul H., engineer, Wester! 
Co., Ine Columbus, Ohio A] 

Rayo, Mariano A., chemist, The 
Glue Co., Columbus, Ohio 


Philadelphia District 
Electric Hotpack Co., Inc., The, 


Ladenson, chief engineer P} 
Pa 

Snow White Bleachery, Inc., Russell \ 
Zerbe, general manager, Royersford, Pa 

Cameron, Colin F., cellulose products supet 
intendent, Sales Development Laboratory 
Ek. I. du Pont de Nemours ‘ I 
Penns Grov e N J 

Price, Daniel E., engineer, Phil 
Washington, Pa. 

Weber, Frederic L., in charge, Air Pollutior 
Control Laboratory, Philadelphia Public 
Health Dept., Philadelphia, Pa 

Weiss, William L., test engineer, Vertol 
Div., Boeing Airplane Co., Morton, Pa 
[A 

Pittsburgh District 

Knapp, John P., research director 
Bronze Co., Pittsburgh, Pa 

Link, Harold S., research engi 
Steel Corp., Monroeville, Pa 

Zabban, Walter, partner 
Engineers, Pittsburgh, Pa 


Rocky Mountain District 

Protex Div., Autolene Lubricants Co., 
William B. Plourd, concrete engineer, 
Research and Engineering Laboratories, 
Denver, Colo. 

Jonassen, Gaylord D., staff trainee, technical, 
Western Electric Co., Inc Phoenix, 
Ariz. [A] 

Quanbeck, Kermit L., engineer, The Martin 
Co., Denver, Colo [A 

Sloan, George G., chief chemist Kermac 
Nuclear Fuels Corp., Grants, N Mex 

Westgaard, Tor, architect, Alamosa, Colo. 

Witzel, John, III, design and test engineer, 
Hercules Powder Co., Bacchus, Utah \ 


Southeast District 


Edwards, W. Thomas, III, associate engineer, 
Lockheed Aircraft (¢ ‘orp., Marietta, Ga 


[A] 

Estes, Edward R., ie. chief engineer, Florida 
Steel Corp., Tampa, Fla. 

Hampton, Burt L., director, Research and 
Development, Nelio Chemicals, Inc., 
Jacksonville, Fla. 

Kestler, Charles B., manager, Technical 
Information Branch, ARO, Inc Arnold 
Air Force Center, Tenn 
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NEW! Automated analysis 
of carbon and hydrogen 


Coleman’s new Carbon-Hydrogen Analyzer is 
fully-automated to bring new speed, new ac- 
curacy, and new ease to the analysis of these 
elements in organic materials. It programs 
and controls all variables—flow rates, com- 
bustion times and temperatures—of the ac- 
cepted combustion method for carbon and 
hydrogen determinations. 

This new instrument is valuable in labora- 
tories concerned with foods, pharmaceuticals, 
petroleum, organic intermediates and similar 
materials. Outstanding characteristics are: 
SPEED: Complete determination within an 
8-minute operating cycle; routine analyses at 
the rate of 4 to 5 per hour. 

ACCURACY: Results correspond to theory 
within + 0.2% carbon and + 0.2% hydrogen. 
CONVENIENCE: All operations performed 
automatically—operator calculates results 
after differential weighing of absorption 
tubes. 

VERSATILITY: Flexible controls permit any 
combustion analysis up to 1100° C., with sam- 
ples down to the milligram range. 
ECONOMY: Pays for itself by increasing ana- 


lytical precision and output. Uses commercial 
grade oxygen and readily-available reagents. 
Takes only 18 inches on laboratory bench. 





ANALYTICAL RANGE 


Hydrocarbons— paraffins, aromatics, naph- 
thenes, aviation fuels, low-boiling mate- 
rials; 

Oxygen-containing materials 
phenols, glycols, ethers, esters, 
aldehydes, acids; 
Nitrogen-containing materials— amines, 
amides, cyanides, cyanates, hydrazines, py- 
ridines, nitro compounds; 
Sulfur-containing materials—mercaptans, 
sulfides, disulfides, thiophenes; 
Halogen-containing materials— alkyl 
mono- and dichlorides, alkyl bromides; 
Mixtures of these materials. 


alcoho!s, 
ketcues, 











This instrument is another FIRST in 

automated analysis by Coleman.Ask your 

dealer for more information or write for 
Bulletin OB -272. 


Onder and simpleficaliin, are the fidl slaps Toirand: mailery of amy science 


COLEMAN INSTRUMENTS, 


Oona ©. @ @' ene) hum @ oo pO. en E— 
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NEW MEMBERS 
(Continued from page 


Smith, Richard L., 
Control Laboratory, 
Corp., Marietta, Ga. 

Williams, C. D., partner, Patchen, Mingle- 
dorff & Williams, Augusta, Ga 


Process 


Aircraft 


supervisor 


Lo« kheed 


Southern California District 
Thompson, H. I., Fiber Glass Co., Leon 


Parker, vice president, Engineering and 
Research, Los Angeles, Calif 

Adams, Byron Grant, chief chemist, Palomar 
Oil and Refining Corp., Bakersfield, Calif 

Aten, Jerold ., assistant chief chemist 
Shell Chemical Co., A Division of Shell 
Oil Co., Torrance, Calif 

Girvin, John H., highway engineer trainee 
Bureau of Public Roads, Washington 
D. ( [A 

Newhouse, Robert R., civil engineering 
ussistant, Los Angeles Department. of 
Water and Power, Los Angeles, Calif [A 

Nisbet, Walter W., application engineer 
customer relations, The Marquardt Corp 
Van Nuys, Calif \ 


Southwest District 


Perkins, C. A., Inspection Co., Inc., ( 
*erkins, president, Shreveport, La 

Dumas, Theodore A., engineer trainee 
Hughes Tool Co., Houston, Tex \ 

Murchison, H. L., chief, Specifications and 
Industrial Architectural Div Lockwood 
Andrews & Newman, In Houston 
Tex 

U.S. Bureau of Reclamation, Amarillo, Tex 


Washington, D. C., District 

Melpar, Inc., Paul E. Ritt, director of re 
search, Falls Church, Va 

Poly-Scientific Corp., | W. Glossbrenner 
director, Research and Testing Laboratory 
Blackburg, Va 

Anthony, John A., Jr., mechanical engineer 
design, Norfolk Naval Shipyard, Ports- 
mouth, Va 


Beavin, Benjamin E., owner, Benjamin E. 
Beavin Co., Baltimore, Md 

Bryan, John L., professor and head, fire 
protection curriculum, University of Mary- 
land, College Park, Md 

Conway, George O., Jr., estimating and 
construction engineer, National Paving 
and Contracting Co., Baltimore, Md 

Fisher, Charles Page, Jr., instructor, civil 
engineering, North Carolina State College 
Raleigh, N.C 

Gelazela, Gerald 3. development engineer 
E. I. du Pont de Nemours and Co., In« 
Curtis Bay, Baltimore, Md {A 

Kline, Donald Hasbrouck, partner, W. H 
Gardner, Jr., and Associates, Durham 
N.C A] 

Neubauer, Donald J., consulting engineer, 
Washington, D.C 

Nichols, Troy R., chemist, Aberdeen, Md 
\ 


{ 

Pojawis, Paul L., manager, technical services 
and development, Lord Baltimore Press, 
Baltimore, Md. [A 

Verno, Louis J., manager, coal evaluation 
Clinchfield Coal Co., Dante, Va 

Wahls, Harvey E., assistant professor, 
Department of Civil Engineering, North 
Carolina State College, Raleigh, N. c. 


[A 

Yoakum, Anna M., senior research chemist, 
The Chemstrand Research Center, In« 
Durham, N. ¢ fA 

Young, Earle W., Jr., mechanical engineer 
National Aeronautics and Space Ad 
ministration, Goddard Space Flight Cen 
ter, Greenbelt, Md [A 


Western New York—Ontario District 


Genung, Leo B., cellulose technology di- 
rector, Eastman Kodak Co., Rochester, 
N.Y 

Judd, Douglas G., director of purchasing 
and stores div., City of Toronto, Toronto, 
Ont., Canada 

Soures, Nicholas M., associate engineer 
Haloid Xerox, Inc., Rochester, N. Y [A 

Vanesche, Henry Louis, chemist, Ontario 
Water Resources Commission, Etobicoke 
Ont., Canada. 


Outside Established Districts 


Becker, Robert H., assistant engineer, 
University of Nebraska, Lincoln, Nebr 

Fasig, Edgar W., Jr., ensign, Civil Engineer 
Corps, U. S. Department of the Navy, 
New York, N.Y. [A 

Kittler, Herb, laboratory general manager, 
Arctic Alaska Testing Laboratories, Box 
843, Fairbanks, Alaska 

Mau, K. T., plant manager, 
Cement Corp., Waipahu, Hawaii 

Mundy, Norman L., project engineer, Hood- 
Thompson Construction Co., Honolulu, 
Hawaii 


Hawaiian 


Other Than U. S. Possessions 


Carr, George Clifford, technical adviser, 
Council of British Manufacturers of 
Petroleum Equipment, London, England 

Duquette, Douglas D., assistant professor 
Civil Engineering Dept., Essex College, 
Windsor, Ont., Canada {A 

East Pakistan Forest Research Laboratory, 

Omar Ali, divisional officer, Forest 
Dale, Sholashahar, Chittagong, East Pak- 
istan. 

Gazi, Arif Suleman, quality control dept., 
Latif Bawany Jute Mills, Ltd., Decca, 
East Pakistan. 

Gibson, Gary L., junior assistant engineer, 
Canadian National Railways, Moncton, 
y. B., Canada {A 

Hushion, D. H., chief engineer Alberta 
Gas Trunk Line Co., Ltd., Calgary, Alta 
Canada. 

Idorn, Gunnar M., head of laboratory 
Aktieselskabet Aalborg-Portland-Cement- 
Fabrik, Christians Brygge, Copenhagen, 
Denmark 

Nobili, Paolo, road engineer, Rome, Italy. 

\ 


Rosseau, Pierre, engineer Paris, France 

Roy, Louis Philippe, survey director, L: 
Industrial Assn., Ine., Montreal, P 
Canada 

Sella, J. K., chief librarian, State of Israel, 
Minist ry ot Defense, Scientific Dept > 
Tel-Aviv, Israel. 





NEW!...BEST!... LOWEST PRICE! 


SLIP AND FRICTION TESTER 


Tests Sliding or Static Friction 


i 


Details mailed on request. 


Mineola, N. Y. » 


MICRO-RECORDING PROFILER 


Sensitivity 00002” 
Ultimate in 
= 7 Thickness Profiling 


TESTING MACHINES INC. 


72 Jericho Turnpike ol 


Ploneer 7-7466 


The Finest Test Equipment for ALL Industries 
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Solano Puyana, Luis F., professor of metal- 
lurgical engineering, Universidad Indus- 
AT de Santander, Santander, Colombia. 
A] 

Solar L., Juan Del, technical assistant, Wires 
and Cables Committee, Inditecnor, San- 
tiago, Chile. 

Ueshima, Shigeo, president, Ueshima Sei- 
sakusho, Ltd., Tokyo Japan 


OTS REPORTS , 


A series of standards to insure 
greater scientific accuracy through more 
uniform procedures and techniques in 
the use of laboratory instruments pre- 
pared by the Bureau of Naval Weapons 
is being published for the use of science 
and industry by OTS. The first 23 of 
approximately 300 standards in this 
series is now available. ‘The remainder 
will be published during 1961. The 
standards may be ordered as a series of 
23 for $11.50 or singly for 50 cents each: 


INSTRUMENT CALIBRATION PROCEDURE 

ac-de Voltage Instruments, 10 to 1000 v Full 
Scale, PB 171209 

de Current [nstruments, 1.0 to 200 amp Full 
Scale, PB 171210 

Decade Resistors, 0.1 to 100,000 Ohms 
Sle Pp (Using Leeds & Vorthrop ,232- 
Bridge), PB 171211 

de Voltage Instruments, 15 to 1000 v Full 
Scale, PB 171217 

de Voltage Instruments, 1 to 1500 mv Full 
Scale, PB 171218 

Cross-CHECK PROCEDURE 

Standard Resistors, NBS 7 ype, 1 Ohm to 
100,000 Ohms (Using Leeds & Northrop 
4232-A1 Bridge), PB 171200 

Standard Inductors, 100 ph to 10 h, General 
Radio 1482 Series (Using GR 1632 A 
Bridge), PB 171201 


M EASUREMENT SYSTEM OPERATION 
PROCEDURE 

Mass in Air, 1 q to 30 kg, Direct Weighing 
Method, PB 171202 

Force 0 to 60,000 lb (Approx.), Tension 
only, PB 171203 

Voltage Standing Wave Ratio, X-Band, 
(8.20 to 102.40 kMc), 1.01:1 to 10:1, 
PB 171204 

dc Resistance, 0.00001 to 1.0 Ohm, PB 
171205 

de Resistance, 0.1 Ohm to 100 Megohms, 
PB 171206 

de Resistance, 10 Ohms to 1,000,000 
Meghoms, PB 171207 

Inductance, 1.0 wh to 10 h, Direct Method, 
PB 171208 

ac and dc Voltage, 10 to 1000 v, PB 171212 

ac Voltage, 0.0001 to 800 v, 60 cps, PB 
171213 

de Voltage, 1.02 to 1000 v, PB 171214 

de Voltage, 0 to 1000 v, PB 171215 

Frequency Response 10 cps to 10 Meps, 0.5 
mv to 5.2 v and ac Voltage Calibration de 
to 10 Meps, 0.1 to 5.2 v, PB 171216 

Capacitance, 0.1 to 1050 yuf, Direct Sub- 
stitution Method, PB 171219 

Capacitance, 1 to 1050 wyuf, Substitution 
Method, 1 Mecps, PB 171220 

Capacitance, 100 pyf to 1 uf, Direct Method, 
PB 171221 

Capacitance, 100 to 1150 pf, Direct 
Method, 1 Mcps, PB 171222 
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CRUE Sea eee For Scientists Everywhere” 


BURRELL-‘SEVERS 
EXTRUSION RHEOMETER 


Model A-120 


For determining working properties of materials 
and effects of pressure, time, agitation and changes 
in composition. 


New 

IMPROVED AND SIMPLIFIED 
INSTRUMENT for TODAY’S 
VISCOSITY PROBLEMS 


¢ Wide viscosity range—one to 
one million centipoises. 





¢ Independent of the wetting 
properties of the sample. 


¢ Pressure from zero to 100 
pounds per square inch. 


¢ Tests made rapidly. Accu- 
rate, reproducible results. 


¢« Has no moving parts. 
Rugged and easily cleaned. 


Invaluable in the formulation, manufacture and end use 
of printing inks, coatings, adhesives, polymers, food 
pastes, drilling muds, lubricants, plastisols, paints, paper, 
putty, cosmetics, soaps, waxes, asphalts, mastics, etc. 


BURRELL-SEVERS EXTRUSION RHEOMETER, 
Model A-120. Complete basic instrument with 3 orifice 
caps and minor accessories. 

Cat. No: 73-651e20 . lw tlw ttl wl OR 
FILLER TUBE KIT Required for materials that do 
not flow readily at room temperature. Complete with 
mounting and cleaning accessories. 

Cat. No. 73-S5i-ezt wl kt « £5 67.50 


Stop watch for timing extrusions and balance for weigh 
ing also available. 

Order by mail—F.O.B. Pittsburgh, Pa. or request addi- 
tional data. 


BURRELL CORPORATION 


SCIENTIFIC INSTRUMENTS AND LABORATORY SUPPLIES 


2223 Fifth Avenue, Pittsburgh 19, Pa. 
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NEWS OF 


The American Chemical Society has 
23 members to serve on the 
advisory board of the ACS Applied Pub 
lications Cfwo ASTM members, Edward 
Cc. Dunlop, | I. du Pont de Nemours and 
Co., Ine., Wilmington, Del, and Melvin 
L. Moss, Aluminum Research 


Aluminum Company of 


named 


Labo- 
Amer 
Kensington, Pa., will serve on 
board of Analytical Chemistry 


ratories, 
wa New 


the advisory 


Several ASTM members were 
recipients ol! the 


imong the 
American Concrete Inst 

1960 Stanton Walker, 
engineering, National Sand 
and Gravel Assn., Washington, D. C 


received the Turner Medal ‘‘for his many 
| 


awards for 


director of 


contributions to the basic knowledge of 
concrete through published literature and 
work ol 
techni al committees of the Institute 

A. Allan Bates, ASTM president, and vice 
president of the Portland Cement Assn., 
Chicago, Lll., received the Kennedy Award 
for untiring efforts as chairman and 
member of the ACI Building Committee, 
successfully ¢ 


active participation in_ the 


Iminated in the outstand- 
ing architectural masterpiece housing the 
Institute Headquarters’; and Henry T. 
Toennies, issistant director ol engi- 
neering National Masonry 
Assn., Washington, D. ¢ was awarded 
the Wason Medal for Research for his 
paper Artificial Carbonation of Concrete 


Concret 


MEMBERS 


Masonry Units.”’ The 
rewards the ACI member 
most noteworthy research reported in an 
ACL paper during the publication year. 
Treval C. Powers, manager, 
search, Portland Cement Assn., Chicago, 
Ill » Was elected to honorary membership 
His many 


Wason Medal 


making the 


basic re- 


contributions, which have led 
to a better understanding of the chemical 
and physical phenomena underlying the 
formation of concrete Trom tts component 
materials, were the basis for the honor 

At the 28th 
Preservation 


Surface 


Tech- 


meeting of the 
Section, Production 
niques Div., American Ordnance Assn., 
held at E] Paso, Tex., and White Sands 
Missile Range, N. Mex., new officers were 
elected. Myron B. Diggin, vice-president 
and director, Hanson-Van Winkle-Munn- 
ing Co., Matawan, N. J., was elected 
section chairman, and R. B. Saltonstall, 
technical director, Udvlite Corp , Detroit, 
Mich., 


was elected secretary 


E. O. Mattocks, director of technical 
American Petroleum Inst., New 
N. ¥ . has been elected vice-chair- 
man of the Standards Council of the 
American Standards Assn Elected to 
Board of Review of the 
Council Richard B 
technical advisor, Industrial 
Inst., Cleveland, Ohio; J. S. 
Membership Services 


services, 


York, 


serve on the 
Standards 
Belford, 
Fasteners 
Fassett, 


were: 


director, 


Atlas-Ometers 


... Heed 2 over the world 


Dept., American Hotel Assn., New 
York, N. Y.; C. M. Heinen, assistant 
chief engineer, Chrysler Corp., Detroit, 
Mich.; J. W. W. Sullivan, American [ron 
and Steel Inst., New York, N. Y.; and 
Mr. Mattocks. 


Johns-Manville Research Center, Celite 
Research Dept., Manville, N. J., has 
appointed Herman C. Fisher chief of the 
Cement Additives Section. Laurence E. 
Weymouth has named 


technologist 


been research 


1961 officers of the American Concrete 
Inst. include the following ASTM mem- 
Lewis H. Tuthill, concrete engineer, 

State Dept. of Water Re- 
Sacramento, Calif., president; 
Raymond C. Reese, consulting engineer, 
Sandusky, Ohio, second year as a vice- 
president; and Arthur R. Anderson, con- 
sulting engineer, Washington, 
and Chester P. Siess, research associate 
professor, civil engineering, University of 
Illinois, Urbana, Ill., new members of the 
Board of Direction 


W. O. Binder, 
development, Union Carbide Metals Co., 
Union Carbide 
Headquarters 

Binder will 


bers: 
California 


sources, 


Tracom lL, 


assistant director ol 
was transferred to the 
Development Co With 
in Geneva, Switzerland, M1 
maintain 
industry in ordet 
abreast of 


contact with European steel 
to keep the eompany 
developments in the metal- 


lurgical industry there. 
Jesse I. Black is now 
Autonetics, Division of 
Aviation, In 
he was chemist 


in quality as- 
North 
Calif. 
Shell Oil Co., 


surance, 

American 
Formerly 
Torrance, Calif. 


Downey - 


Bonner S. Coffman, formerly consulting 
engineer, Glen Echo, Md., is now associate 
Ohio State University, Co- 
lumbus, Ohio 


professor, 


Give quick accurate answers to the de- Harry R. Copson, head, Corrosion 
Section, The International Nickel Co., 
. Inc., Research Laboratory, Bayonne, 
minutes, hours, or days in Atlas-Ometers és ! N. J., received the National Association of 
! Corrosion 1960 Whitney 
Award 


teriorating effect of sunlight, weathering, 
washing and wearing of materials. A few 


equals years of normal use deterioration. iwngineers’ 
Indispensable for speed testing in 


product development and quality control John G. Dempsey, formerly president, 


Prestcrete Corp., Plano, Ill, is now 
director of engineering, Robert L. Novak 
and Co., Des Plaines, Ill. 


in production. Exact standardized test 
programs can be repeated as frequently 
as required. 


Used extensively in these industries: 


Clothing make Avtomotive industry a ol 
Printing ink manufactur Consulting laboratories : 
Plastic and coate abrics Woolens and worsteds 
Electric manufact Rugs and carpets 

Dyestuffs and ct s Soaps and detergents 
U.S. Governmer Pa 
Rubber products 


Donald C. Dieterly, formerly supervisor 
Armco Steel Corp., 
Middletown, Ohio, is supervisor of mag- 


magnetic testing, 


netic materials applications. 


Herbert L. Forman is now associated 
with Pall Corp., Glen Cove, N. Y., as 
engineer. He had been engineer in charge, 
Engineering Laboratories, Purolator Prod- 
ucts, Inc. Rahway, N. J. 


int, varnish, dry colors 
and many others 

“ , ee 
Complete manual on each machine on request Weather testing translucent fiberglas for 
outdoor use in an Atlas Weather-Ometer at 


Atlas Electric Devices Company . 
the Alsynite Company of America. 


4114 N. Ravenswood Ave., Chicago 13, Ill., U.S.A. 

A. T. Hague, a member of ASTM since 
1928, retired December 31, 1960, from 
Asphalt Sales, Standard Oil Co. (Indiana), 
Chicago, Ill. 


Carl F. Joseph, a 30-year member of 
ASTM, has retired as technical director, 
Centray Foundry Div., General Moters 
Corp., Saginaw, Mich., after 43 years of 
service. 








chairman, 
Baltimore, 


John L. Kronau is now 
Maryland Port Authority, 


Fade-Ometer ® Launder-Ometer® 

Weather-Ometer © $1350 up $875 complete with Pilling Tester 
$2755 up. Complete with supplies. accessories and supplies. $485 to $890. 
FOR FURTHER INFORMATION CIRCLE 981 ON READER SERVICE CARD 


Random Tumble 
Accelerator® 
$485. 


(Continued on page 242 
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Five Reasons Why More Load 
Calibrations Are Made With 


Morehouse Instruments 


Than With All Others 


1 PROVING RINGS — The 
Morehouse Proving Ring is by far the most 
widely used and accepted instrument for 
calibrating physical testing machines, thrust 
stands, dynamometers and other forces 
measurement equipment. The reason for this 
is elementary ..its basic simplicity assures 


highly accurate retention of original calibra- 
tion for long periods of time. Consisting 
simply of an elastic steel load ring and a 
vibrating reed-micrometer screw deflection 
measuring system, it is unsurpassed as a 
transfer standard because of its dependable 
repeatability. With moderate care, the 
Morehouse Proving Ring will perform well 
within its specification limits of 1/10 of 1% 
for years. Every one is calibrated and 
certified by the National Bureau of Standards 
to their specification, LC-822. 

To further facilitate the use of the Proving 
Ring, an electrical reed vibrator powered by a 
self-contained mercury cell is now available 
for easy installation on new and existing 
instruments. This vibrator helps even the 
most inexperienced operator achieve greater 
accuracy through more consistent dampening 
of the reed. Since the vibrator’s action 
dampens out at very slight pressure, it 
increases the ultimate accuracy of the 
Proving Ring due to heightened sensitivity. 


2. CALIBRATING SYSTEMS - 


The Morehouse Calibrating System provides a 
high degree of accuracy to remote operation 
and indication. It consists of a steel load 
ring with a diametrically-mounted differen- 
tial transformer and an electronic balancing 
instrument. Unlike other electronic systems, 
however, it does not depend on the measure- 
ment of electrical signals. The electronic 
system serves only as a means of transferring 
the force signal (deflection of the load ring as 
sensed by the differential transformer) to a 
micrometer screw contained in the balancing 
instrument. This feature eliminates the 
possibility of any inaccuracies which may be 
magnified or diminished in the instrument 
circuit. Calibration readings are made by 
turning the micrometer screw dial until a null- 
balance is achieved—as indicated on a 
precision null-balance meter. 

Every Morehouse Calibrating System is 
calibrated by the National Bureau of Stand- 
ards and provides accuracies well within 
1/10 of 1%. The balancing instrument may 
be teamed with various capacity load rings 
for a broad calibration range. 
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3. RING DYNAMOMETERS - 


The Morehouse Ring Dynamometer is an 
easy-to-use instrument for checking Brinell 
hardness testers, certain universal testing 
machines, presses and other force measure- 
ment systems. It consists primarily of a 
load ring with a precision dial indicator to 
show deflection. Because of the limitations of 
dial indicators, accuracies of 1/10 of 1% of 
range are only assured at pre-calibrated loads. 
Normally, ten loads in increments of 1/10 of 
capacity are calibrated by the National 
Bureau of Standards. However, special loads 
can be calibrated to meet specific require- 
ments. 


4. UNIVERSAL CALIBRATING 
MACHINES — The Morehouse 
Universal Calibrating Machine facilitates the 
calibration of load cells which can not be 
accurately calibrated in their normal operating 
position. The Calibrating Machine provides 
a highly accurate method for applying force to 
a load cell and a proving ring simultaneously. 
The force is produced by a precision, two- 
speed pump especially designed for calibration 
work. 

The entire Calibrating Machine has been 
designed solely for accuracy. The free- 
moving yoke completely eliminates friction 
between the proving ring and the load cell. 
The Machine and its accessories assure axial 
loading, too, as non-axial loading contributes 
to inaccuracies. 

A recent innovation, an adjustable yoke, 
compensates quite simply for various size 
load cells. It also facilitates the lifting of the 
yoke and load cell during set-ups. 


5. SPECIAL APPLICATIONS — 


Many companies have called on us to apply 
our long-gained experience to special load 
calibration problems. In some instances, we 
have developed systems for permanent 
installation where highly accurate force 
measurements or continual calibrations were 
required. Also in keeping with our leader- 
ship and service in the field, we will have a 
1,000,000-pound proving ring available on a 
rental basis shortly after the National 
Bureau of Standards’ new 1,000,000-pound 
dead-weight machine is operable. 


For complete information on _ these 
instruments or help on special force 
measurement and weighing problems, 
write to: 

MOREHOUSE MACHINE Co. 
1742 Sixth Avenue, York, Pa. 


PROVING RINGS 


CALIBRATING SYSTEMS 


RING DYNAMOMETERS 


UNIVERSAL CALIBRATING MACHINE 





flaw hunter 


with this 





you find cracks and 
hidden surface flaws 


in¥Y metals 
in¥ plastics 
in ¥ ceramics 
in¥ glass 


in ¥ minutes 


use PIXchek penetrant dye system for 
inspection after any metal-working 
process—casting, forging, welding, grind- 
ing, extruding, drawing, shearing—the 
gamut of operations. PIXchek is equally 
adaptable to single part or quantity-run 
inspection. 


Everything you need is in 
this handy flaw-hunting kit 


Sturdy steel hinged case with aerosol spray cans of PIXchek 
Dye, Cleaner, and Developer, plus extra cans of Dye and 
Cleaner for brush and wipe-on applications. The coupon 
below can start you flaw hunting right away. 


$ only 


PICKER X-RAY CORPORATION 
25 So. Broadway, White Plains, N. Y. 


Please ship PiXchek Kits @ $35.00 

Name Title 
Company 

Address 

City —_—__one State 


Purchase Order No 
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NEWS OF MEMBERS 


(Continued from page 240) 


Md. He had been president and treas- 
urer, Patapsco Engineering Co., Ine., 
Baltimore, Md. 


research 
Corp., 
Formerly he was 


Lester E. Kuentzel is now 
Wvandotte Chemicals 
Wvandotte, Mich 


senior research chemist. 


associate, 


Frank E. Lobaugh, manager, Lumnite 
Div., Universal Atlas Cement  Div., 
United States Steel Corp., New York, 
N. retired March 1, 1961. Mr. 
Lobaugh has been a member of ASTM 
since 1947 and has served on Committees 
C-3 on Chemical-Resistant Mortars and 
C-8 on Refractories. 


Charles A. Lyon, formerly special 
assistant to the vice-president for market- 
ing, The Master Builders Co., Cleveland, 
Ohio, is now vice-president, Nesso Master 
Builders, Kabushiki Kaisha, Tokyo, 
Japan 


Hamilton Migel has been appointed 
vice-president for planning new products 
and product development for Magnaflux 
Corp., Chicago, Il. 
in charge of engineering and research. 


He was vice-president 


Darwin A. Novak, Jr., formerly chemical 
engineer, Mallinckrodt Chemical Works, 
St. Charles, Mo., is now research chemical 
engineer, Monsanto Chemical Co., St. 


Louis, Mo. 


Gerhard Otto is now a member of the 
technical staff, Pacifie Semiconductors, 
Inc., Culver City, Calif. Formerly he 
was with Metal Control Laboratories, 
Inc., Huntington Park, Calif 


Franklyn C. Rogers has been appointed 
chief civil engineer, Harza 
Co., Chicago, Ill He had 


engineer 


Engineering 


been staff 


H. A. Sawyer, president, Lone Star 
Cement Corp., New York, N. Y., has been 
elected chairman of the board of directors, 
Portland Cement Assn., Chicago, Ill. 


Ralph A. Schaefer has been appointed 
director of research, Electric Storage 
Battery Co., Toledo, Ohio. Formerly 
he was director of engineering and re- 
search, Bunting Brass and Bronze Co., 
Toledo, Ohio 


Harold C. Stone has been appointed 
chief metallurgist, American Steel Treat- 
ing Co., Crystal Lake, Ill. He had been 
director, Metallurgical Laboratory 


T. E. Terry, senior partner, Wilbur 
Watson Associates, Cleveland, Ohio, re- 
tired December 31, 1960. Mr. Terry’s 
membership in ASTM back to 
1945. 


dates 


A. H. Tessmann is now vice-president, 
Central Cable Corp., Tucker, Ga. For- 
merly he was president, Industrial Re- 
search and Development Corp., Chat- 
tanooga, Tenn. 


John F. Thompson, honorary chairman 
of the board, The International Nickel 


Company of Canada, Ltd., New York, 
N. Y., was elected to honorary member- 
ship in the American Institute of Mining, 
Metallurgical, and Petroleum Engineers. 
This high honor recognizes him as “a 
metallurgist, scientist, and administrator 
whose early appreciation of the unique 
nickel brought immense 
benefits to the world as well as out- 
standing success to the vast enterprise he 
has directed.” 


qualities ol 


J. S. Vanick, consultant, Sea Girt, N. J., 
retired metallurgist, The International 
Nickel Co., Ine., N. % has joined the 
editorial staff of VW odern Castings 


T. Z. Voyda, formerly technical director, 
Hubbard-Hall Co., Waterbury 


is NOW assistant vice-president 


K. G. Wikle has been named technical 


manager ol 


Conn . 


beryllium alloy operations 
and chief metallurgist at Brush Beryl- 
lium Co.’s newly established Works 


Process Engineering Dept., Elmore, Ohio. 


§ Michael J. Wilson is director of engi- 
neering, M. J. Engineering Co., Chicago, 
Ill. Formerly he held the same position 
with EK. Edelmann and Co., 


ll. 


Chicago, 


DEATHS 


Robert W. Anderson, partner, CGante- 
aume & McMullen, Boston, Mass. (Oc- 
tober 1960). Mr. Anderson, a member of 
ASTM since 1956, was killed in an air- 
plane crash in Boston. 


Alfred C. Barbour, manager, Roessing 
Bronze Co., Etna, Pa. (January 4, 
1960). Mr. Barbour became associated 
with the Society in 1944. 


Sigfrid Dahlberg, supervisor, Labo- 
ratory of Industrial Hygiene, Fidelity and 
Casualty Co., New York, N. Y ( De- 
cember 16, 1960). Mr. Dahlberg was a 
victim of the recent midair collision over 


New York. 


John R. Dwyer, Bethesda, Md., 
research National 
Standards, Washington, D. C 
26, 1961 During his 40 years of 
membership, Mr 
in committee work. He was an honorary 
member of committee C-1 on Cement, and 
on Mortars 
for Unit Masonry and C-9 on Concrete 
and Concrete Aggregates He also served 
on the Washington, D. ¢ District 
Council from 1950 to 1956. 


retired 
associate, Bureau of 
January 
\STM 


Dwver was very active 


a member of Committees C-12 


Marion Eppley, president, The Eppley 
Laboratory, Ine., Newport, R. I. (No- 
vember 22, 1960). Mr joined 
ASTM in 1936. 


pple 


H. J. Eyman, manager, general metal- 
lurgy, United States Steel Corp., Pitts- 
burgh, Pa. (April 1960). Mr. Eyman’s 
membership in ASTM dates back to 1948. 


Marc S. Goldsmith, president and 
general manager, Goldsmith Bros. Smelt- 
ing and Refining Co., Chicago, Ill. (re- 
cently). Mr. Goldsmith was a member of 
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the Society for more than 15 years, and 
also a member of Committee B-2 on Non- 
Ferrous Metals and Alloys. 


A. N. Goodbrand, Goodbrand and Co., 
Ltd., Stalybridge, Cheshire, 
January 2, 1961). 9 Mr. 
joined the Society in 1949. 


England 
Goodbrand 


W. Hertner, Pratteln, Switzerland (re- 
cently). Mr. Hertner had been a member 
of ASTM for a little over a vear 


W. W. Hodge, senior fellow, Mellon 
Institute of Industrial Research, Pitts- 
burgh, Pa. (Jenuary 23, 1961 Mr. 
Hodge joined ASTM in 1947 and _ rep- 
resented the 


Manufacturing Chemists 


Assn., Inc., on Committee 1-19 on Indus- 


1961). Mr. Putnam, when he retired in 
1948, was president, Detroit Testing 
Laboratory, Inc., which he founded in 
1903. He was in his 50th year of ASTM 
membership. 

Prior to his retirement, Mr. Putnam 
was active in Committees A-3 on Cast 
Iron, A-7 on Malleable-Iron Castings 
(chairman from 1924 to 1936), E-5 on Firs 
Tests of Materials and Construction, E-8 
on Nomenclature and Definitions, ASA 
A-21 on Specifications for Cast-Lron Pipe 
and Fittings, and the Detroit District 
Council, of which he was vice-chairman 
from 1944 to 1946 and secretary from 1942 
to 1944 


W. W. Roff, vice-president, Whittaker, 


John H. Wickersham, president, John 
H. Wickersham Engineering and Con- 
struction, Inc., Lancaster, Pa. (July 26, 
1960). Mr. Wickersham had been a 
member of the Society for almost 30 
years 


T. F. Wieczorek, sales manager, Eastern 
Products Corp., Baltimore Md. (recently). 
He joined ASTM in 1958. 


MATERIAL QUESTIONS 


NEARLY EVERY day the 
mail at ASTM Headquarters includes 
some questions about materials, specifi- 


trial Water Clark & Daniels, Inc., New York, N. Y. 
(January 16, 1960 Mr. Roff was his 
company’s representative in Society mem- 
bership 


cations, test methods, or related prob- 
lems. We feel that the answers, many 
of which are based on information given 
us by officers of committees in their 


Victor P. Krauss, Bureau of Stand- 
ardization, Engineering Div., Department 
of Purchase, New York, N. January 
31, 1961 Mr. Krauss represented the 
bureau on Committee D-1l on Paint, 
Varnish, Lacquer and Related Products 


as committee officers, are of 
general interest. For the most part 
inquiries we receive relate to the ac- 
tivities of the Society, either standards, 
research work, or publications. Often, 
an inquiry is such that the services of a 
consultant or independent testing or re- 
search laboratory is obviously — re- 
quired; in this event we do not hesitate 
to so recommend. 


James F. Tompkins, president, Indus- capacity 
trial Kanigen Corp., Emeryville, Calif. 
(recently). Mr. Tompkins had been a 
G. F. McConnell, Mosaic Tile Co.. member of the Society for only a short 
Zanesville, Ohio (recently Mr. Me- time 

Connell represented his company on 
Committee C-21 on Ceramie Whitewares 
and Related Products 


Vito A. Villani, structural engineer, 
Soil Testing Laboratory, Sauti, Consult- 
ing Ingineers, 
1960). 
mobile 
ASTM 


Ahwaz, Iran (January, 
Mr. Villani was killed in an auto- 
accident 


Robert J. Peters, chief metallurgist, 
Warner Gear Div., Borg-Warner Corp., 
Muncie, Ind. (February 27, 1960). Mr 
Peters represented his company in Society 


shortly after joining 


Preparing Rubber Test Samples 

Anthony D. Wagner, partner, Ira 38. 

Latimer Co., Van Dyke, Mich. (December 

Ten Mile 5, 1960). Mr. Wagner had been a mem- 
January 26, ber of the Society since 1944. 


membership. Vethods of 


Ph {S7¢ al 


Pre paration for 
Rubber Producis 


Sample 
William P. Putnam, 2500 \ Testing of 


Road, Southfield, Mich 


(Continued on next page) 


a message about CAWO “-Tay paper 


CAWO is an improved industrial x-ray emulsion coated on fine paper 
instead of film base. 
HONEYCOMB PANELS 
crushed cores and nodle flow 
ELECTRONIC ASSEMBLIES 
alignment of parts, inclusions, 
wiring in sealed assemblies 
RUBBER TIRES 
cord alignment, laps, voids, bubbles 
BONDING 
metal to metal voids 
SOLID FUEL MISSILES 
checking position of firing pins 
X-RAY LABORATORY 
applications when specifications do not 
require use of standard x-roy films 


It’s great for some jobs (mostly high contrast subjects like those listed 
opposite). Some others it can’t handle at all... sensitivity threshold is 4%. 
Size for size, CAWO costs about half as much as x-ray film. 

If your kind of radiography lies within its scope, you can save about 50¢ 
out of every dollar you’re now spending on x-ray film. 

Check with your local Picker man (see phone book). He’ll tell you whether 
CAWO is right for you. 

Or write: 

Picker X-Ray Corporation 

25 So. Broadway, White Plains, N.Y. 
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MATERIAL QUESTIONS 
Continued from preceding page 

D 16 require that temperature of curing 
molds be controlled with +1 F. Dees this 
refer to the temperature at one point in the 
mold, or over the whole surfac e of the mold? 
In other words, would the automatic tempera- 
ture controls be activated by one the rmocou ple 
or by several? We are planning installa- 
tion of electrically heated meld platens. 

@ The press specified in Methods D 15 
requires steam-heated platens. The tem- 
perature is controlled by a pressure regu- 
lator on the exhaust side of the system 
Thus thermocouples are not used to con- 
trol the temperature but are used at 
intervals as a check on the performance 
of the pressure regulator. 

If the platens are heated electrically, the 
need for multiple thermocouple control 
points would depend on how uniformly 
the temperature of the platens can be 
maintained by the heating system used 
and whether or not more than one heating 
circuit is used in each platen. Commer- 
cially available electrically heated platens 
with which we are familiar are not very 
satisfactory from the standpoint of uni- 
formity of temperature across the platen 
surface. It is helpful to attach a thick 
aluminum plate to each platen surface; 
however, even with this help it has not 
been generally possible to meet the tol- 
erance of +1 F. 

One well-known laboratory uses steam- 
heated presses to cover the range up to 
350 F, with excellent temperature control, 


and electrically heated presses for the 
higher temperatures ranges, where close 
temperature control is usually less critical. 


Coal Ash 


We have been unable to find any ASTM 
procedures for measuring slag viscosity 
of coal ash. Is there any information 
available? 

@ There is probably no better reference 
to cite than the work of P. Nicholls and 
W. T. Reid of the U. 8S. Bureau of Mines: 
“Viscosity of Coal Ash Slags,’’ 
Mechanical 


Trans- 
actions, Am. Soc. Engrs., 


1939. 
CALENDAR 


March 21-30—American Chemical So- 
ciety, St. Louis, Mo. 

March 27-30—-Division of Inorganic 
Chemistry, American Chemical Society, 
Spring Meeting, St. Louis, Mo. 

April 5-7—Institute of Environmental 
Sciences, Annual Technital Meeting and 
Equipment Exposition, Park Sheraton 
Hotel, Washington, D. C. 

April 9-15-—National Association of Ar- 
chitectural Metal Mfgs., Plaza Hotel, 
New York, N. Y. 

April 10-11—Society of Naval Architects 
and Marine Engineers, Spring Meeting, 
Mark Hopkins Hotel, San Francisco, 
Calif 

April 10-12—Inter-Society Color Council, 
30th Annual Meeting, Sheraton Hotel, 
Rochester, . ee 2 


When Ordering Steel Precision Molds 


speciFY HOGGSON 


Designed to ASTM Standards or YOUR Specifications 





D813, Fig. 3 DeMattia, 


Flex Test. 


ANOTHER HOGGSON MOLD 


Designed for a Specific Need 


D813, Fig. 3 DeMattia Flex Test was designed to answer a 


specific problem. Hoggson engineers are known throughout the 


world for reputable service in supplying manufacturers of rubber 


plastic and synthetic products with precision molds and dies for 


test samples or actual production. Send your requirements for 


Hoggson’s suggestions. Ask 


literature 


HOGGSON & PETTIS MFG. CO. 


133 Brewery St., New Haven 7, Conn. 
Pac. Coast: H. M. Royal, Inc., Downey, Calif. 
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April 10-14--American Society of Civil 
Engineers, Phoenix Convention, Hotel 
Westward Ho, Phoenix, Ariz 

April 10-15—International Institute of 
Welding, Sheraton-Atlantic, New York, 
oe 2 

April 11-13—-American Society of Lu- 
brication Engineers, Annual Meeting, 
Bellevue-Stratford Hotel, Philadelphia, 
Pa. 

April 12-14—-First 
posium on Agglomeration sponsored by 
AIME, Sheraton Hotel, Philadelphia 
Pa. 

April 17-21—-American Welding Society, 
Annual Meeting and Welding Ex- 
position, Hotel Commodore, New York, 
N. Y. 

April 18-20-—American Institute of Elec- 
trical Engineers, Cement Industry 
Conference, Sheraton-Cadillac Hotel, 
Detroit, Mich. 

April 20-22 
Foundation, 
Beach, Fla. 

April 22-27—-Scientific Apparatus Makers 
Association, Annual Meeting, The 
Greenbrier, White Sulphur Springs, 
West Va 

April 23-27-—-The American Ceramic 
Society, Royal York Hotel, Toronto, 
Ontario, Canada. 

April 23-28—-American Institute of Ar- 
chitects, Bellevue-Stratford Hotel, 
Philadelphia, Pa. 

April 24-26—-Association of Iron and 
Steel Engineers, Spring Conference, 
Jefferson Hotel, St. Louis, Mo 

April 26-27—-AIME Technical Conference 
on High-Temperature Materials, Carter 
Hotel, Cleveland, Ohio 

April 30-May 4—The Electrochemical 
Society, Claypool Hotel, Indianapolis, 
Ind. 

May 1-3—-American Oil Chemists’ So- 
ciety, Annual Meeting, Sheraton-Jef- 
ferson Hotel, St. Louis, Mo 

May 7-10—American Institute of Chem- 
ical Engineers, National Meeting, 
Sheraton-Cleveland, Cleveland, Ohio 

May 8-12—American Foundrymen’s So- 
ciety Castings Congress and Exposition, 
Civic Auditorium and Brooks Hall, 
San Francisco, Calif 

May 9%-11-—-AIEE-IRE-ACM Western 
Joint Computer Conference, Ambas- 
sador Hotel, Los Angeles, Calif. 

May 11-12—The American Institute of 
Chemists, Annual Meeting, Statler- 
Hilton Hotel, Washington, D.C 

May 11-13—American Institute of In- 
dustrial Engineers, (12th Annual Na- 
tional Conference and Convention), 
Sheraton Cadillac Hotel, Detroit, Mich. 

May 14-18—National Fire Protection 
Association, Annual Meeting, Statler, 
Detroit, Mich. 

May 15-18—American Mining Congress 
Coal Convention and Exposition, Public 
Auditorium, Cleveland, Ohio 

May 21-—23—Construction Specifications 
Institute, Annual Convention, Com- 
modore Hotel, New York, N. ¥. 

May 22-24—-American Society for Quality 
Control, Sheraton Hotel, Philadelphia, 
Pa. 

May 22-26-—-American Society of Tool 
and Manufacturing Engineers, ASTME 
Tool Show and Annual Convention, 
New York, N. Y. 


International Sym- 


Refrigeration Research 
Annual Meeting, Palm 
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NEW! Ge: 


PULL 
TESTERS 


eecccccccs> 


Accurate... fast...compact...low-cost... port- 
able. Hunter’s new Pull Tester offers all these 
advantages. Air-operated, this tester is made in 
6 ranges up to 500 Ibs. Write for Bulletin 750e. 


HUNTER SPRING COMPANY 


MUNTER ) A Division of American Machine and Metals, Inc. 
Giana in Spain / 20) Spring Avenue, Lansdale, Pennsylvania 
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from paper to steelZ 


ra 


UNIVERSAL TESTER 


will test them all! 


Whether you are working with metal, 
plastics, wire, rubber, springs, etc., an 
inexpensive DILLON Tester will make 
hundreds of accurate checks daily in 
your shop. Universal! Operates in ten- 
sile, compression, transverse or shear. 
Handles round, flat or special shapes. 
Two different machines — Model M for 
low strength materials between 0 and 
300 Ibs., and Model L for materials up 
to 125,000 Ibs. PSI tensile. Hand 
wheel operated or motorized. Wide 
range of gripping fixtures. 

Model L at right shown 

on stand. 7 inter- 
changeable gauges 
provide wide range. 
Allequipped with max. 
indicator. Model M at 

left is pendulum type. 

Has 5 scales. Meets 

ASTM & Fed. specs. 

Write TODAY 

for brochures and 

LOW price schedule 


wccDellor & 0. INC. 


Dept. 102, 14610 Keswick St., Van Nuys 73, Calif. 
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From first principles 
to industrial applications . . . 


X-RAY 
METALLOGRAPHY 


By A. Taytor, Advisory Physicist, Westinghouse 
Research Laboratories. 


Scope and content... 


‘The object of this book is to give the metallurgist 
an appreciation of X-ray methods as they apply to 
his particular field...and to present the X-ray 
crystallographer...with a suitable introductory 
text.'’—The author. 

The main theme is the application of X-ray 
techniques to the study of metals and their alloys. 
For completeness, reference is also made to analo- 
gous neutron and electron diffraction procedures. 
Physical principles and mathematical theory are 
developed from the beginning. Detailed descrip- 
tions are presented of apparatus and experimental 
procedures required in the solution of real prob- 
lems. Practical as well as theoretical, the book 
contains many tables of immediate value to the X- 
ray worker, and references to act as a guide for 
those who wish to go deeper into the subject. 


1961 993 pages $27.00 





INTRODUCTION 
TO CERAMICS 


By W. D. Kincery, M.I.T. A new concept in the 
treatment of ceramics. Rather than focussing on 
various divisions of the industry, it stresses phe- 
nomena, properties, and strength. This approach 
leads to a rational understanding of traditional 
ceramic compositions and novel space-age develop- 
ments. NOTE: This book includes an extensive 
collection of micrographs, showing compositions, 
processing techniques, and properties. 1960. 781 
pages. $15.00 


VISCOELASTIC PROPERTIES 
OF POLYMERS 


By Joun D. Ferry, Univ. of Wisconsin. In an 
exacting treatment of the viscoelastic properties 
and behavior of polymers, the author develops 
phenomenological theory, followed by a wide 
variety of experimental methods, and a critical 
appraisal of their applicability to polymeric 
materials of different characteristics. The existing 
state of molecular theory is reviewed and used to 
interpret the effects of temperature, structure, 
dilution (plasticization), and other variables. 1961. 
482 pages. $15.00 


Send now for your on-approval copies 


JOHN WILEY & SONS, Inc. 
440 Park Avenue South, New York 16, N. Y. 
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GILSON 
TEST-SIZING 
EQUIPMENT 





GILSON 
TESTING 
SCREEN 


Handles up to 1 cu.ft. of concrete 
aggregates, coal, or minerals; 

2 to 7 simultaneous separations 

in about 3 min.; 4” to 200-mesh. 


For field inspection, ready-mix, 
blacktop, concrete products, 
minerals; portable, operates 
free-standing; samples up to 25 Ibs.; 
142” to 200-mesh. 


GILSON 
SAMPLE 
SPLITTER =| 


Halves or quarters large 

samples in seconds; handles 

any material from sand to 4” 
aggregates; adjustable openings 

Yr” to 6”. 

WRITE FOR GILSON CATALOG 
SHEETS ON THESE 

AND OTHER GILSON 
EQUIPMENT AND ACCESSORIES 


GILSON SCREEN CO. 


MALINTA, OHIO 
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MATERIALS AND TESTING TOPICS 


This information is based on literature and statements from apparatus manufac- 


turers and laboratory supply houses. 
advanced in this publication. 


FOR THE LABORATORY 


Titracolormat—A new instrument that 
colorimetrically determines equivalence 
point, automatically stops a chemical 
titration, and provides a digital readout of 
the equivalence volume of titrant has 
been introduced as a new tool for the re- 
search laboratory. Called the  Titra- 
colormat, the instrument performs semi- 
micro and macro titrations when used with 
the Aminco-Koegel menisco-matie buret 

American Instrument Co., Inc. 3648 


Insulation Tester—The new high volt- 
age HYPOT Model 4510 tester for both 
liquid and solid insulating materials has 
been announced. Model 4510 tests a 
wide range of both liquid and solid eleec- 
trical insulating materials to ASTM and 
Federal specifications. Test potential is 
continuously variable from 0 to 50 kv 
at 2 kva ac. 

Associated Research, Ine 3649 


Miniature Thermocouples — A complete 
line of new HT micro-miniature thermo- 
couples is now being offered. The high 
versatility, accuracy and speed of an HT 
micro-miniature thermocouple is due to 
the small size of the thermocouple wire 
plus a variety of hot junction configura- 
tions. Measuring 0.014 in. in diam the 
probe is available in several sheath 
materials and lengths. <A response time 
of 13 milliseconds has been achieved with 
the exposed junction configuration. 

Baldwin-Lima-Hamilton Corp. 3650 


Wavelength Calibrators Wavelength 
calibrators for infrared spectrophotom- 
eters are being offered at no cost. \ 
polystyrene film in one end of the cali- 
brator may be inserted into the sample 
compartment of most infrared spectro- 
photometers. By comparing the spectral 
curve produced by the film with a poly- 
styrene curve printed on the back of the 
calibrator, the operator 1s able to check 
the instrument for calibration, resolution, 
and stray light. 

Beckman Scientific and Process Instru- 
ments Div. 3651 


Automotive Test Equipment—New 
automatic test equipment to inspect 
automotive components more accurately 
has been developed. The automatic 
units are claimed to eliminate the pos- 
sibility of operator error, quickly per- 
forming numerous complex tests with a 
minimum of preparation. For example, 
one of the test stands automatically per- 
forms nine different tests on a power steer- 
ing valve in 15 see. 


The Be ndix Corp. 3652 


Recording Voltmeter—New level re- 
corder Model 2305 is a high-speed graphic 


The Society is not responsible for statements 


recording voltmeter for measuring the true 
rms, average, or peak level of a-c signals 
from 10 eps to 200 keps or signals de to 
10 eps through an internal chopper. The 
recorder operates as a null balancing, elec- 
tro-mechanical servo with six linear or 
logarithmic recording ranges of from 10 
to 75 db. 


B A K Instr ements, Ine 3653 


Convection Ovens — Especially qualified 
for accelerated aging tests in the elec- 
tronics industry, Blue M gravity convec- 
tion ovens repeatedly inject fine degree 
of accuracy and uniformity into test re- 
sults 

Blue M Electric Co 3654 


Water Booster The water booster is 
designed to overcome the hazards of in- 
adequate or fluctuating water pressure In 
laboratories where pressure 1s low or un- 
even. The water booster provides enough 
pressure to operate two independent and 
powerful aspirators at their maximum 
efficiency. It is noiseless in operation and 
needs no maintenance or replacement 
parts 

Buchler Instruments, Inc. 3655 


Dead-Weight Micrometer The Cady 
dead-weight thickness micrometer can 
now be equipped with a vernier scale on 
end of indicator blade to permit direct 
readings of 0.0001 in. from the 0.001-in. 
dial graduations. This micrometer meets 
ASTM and TAPPI Standards. It has 
an adjusting device for setting blade 
at exact zero, and internal construction 
maintains this setting as well as keeping 
working parts in perfect alignment. 

BE. J.Cady & Co 3656 


Vacuum Valve —A reduction of shut- 
down time and more positive switching 
action are kev features of a new three-way 
vacuum valve now being made. Cenco’s 
No. 94552 three-way vacuum valve is de- 
signed to be the master control in a high- 
vacuum system using a diffusion pump and 
a mechanical fore pump. It replaces the 
roughing, foreline, and  high-vacuum 
valves usually assembled and built into 
conventional systems. 

Ce ntral Scientific Co. 3657 


Environment Chamber— New environ- 
mental unit incorporates high and low 
temperatures—altitude and humidity 
into compact 3 cu-ft chamber. Tem- 
peratures from —100 to +500 F ac- 
curately controlled to +2 F provide a 
thermal capacity of 1200 Btu per hr at 
—100 F; pulldown from ambient to — 100 
F in 60 min and warmup to +500 F in 
60 min. 

Cincinnati Sut Zero Products 3658 


Transformers—Highly improved cur- 
rent. transformers, available in a wide 
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number of ranges have been introduced. 
The new transformers, designated Models 
605 and 607, replace the Weston Model 
604 and offer many new advantages. 
Accuracy of the new units is such that they 
can be used with wattmeters as well as 
ammeters and conformance is to ASA 
C57.13 standard accuracy classes 


Daystrom, Inc 3659 


Foil Tester--A new type of duetility 
testing machine designed for foil and thin 
sheet work is now available. Called thin 
sheet metal and foil tester (Model TSD), 
the machine is designed to permit quick, 
accurate readings for both experimental 
and production work. Gripping pressure 
and movement of test piston of the ma- 
chine may be adjusted to different levels 
independently of each other, so as to fit 
whatever test conditions are desired 

Detroit Testing Machine Co 3660 


Load Cell 


load cell system permits instantaneous, 


This new remote-indicating 


direct readings of forees, in pounds, at 
distances over 1000 ft from the actual 
cell, Applications are 
site proximity is incorivenient, dangerous, 


found wherever 


confined or outside of naked eve range, 
such as a seale dial located on a crane high 
off the floor or a setup on a rocket test 
stand, ete 


W.C. Dillon & Ce., Ine 3661 


X-Ray Films The availability of the 
Industrial X-Ray Film, Type AA and 
Type M, ready pack in roll form in 16 mm, 
35 mm, and 70 mm widths has been an- 


nounced As in the case of Kodak’s 


ready pack in sheet form, the film is 
wrapped in a light-tight disposable en- 
velope. The 35 mm rolls are used for the 
nondestructive testing of long pneumatic 
and hydrostatic tubes for aireraft con- 
struction. The 70 mm film is used for 
testing long, welded sections of thin steel 
and aluminum 

Eastman Kodak Co. 3662 


Microscope Designed for industrial 
inspection, checking and quality control, 
where the use of high-priced, delicate 
instruments is not practical, a low-cost 
50X measuring microscope, with stand, is 
now available. 

Edm und Sc i¢ ntific Co » 3663 


Atmosphere Chamber —A compact self- 
contained unit, the “‘Vacu-Trol’’ Isolator 
Lab, 2 ft long, 14 in. high, in which the 
experimenter can work with any kind of 
special atmosphere, or under vacuums 
below 2 in. of mercury is offered. 


Fisher Scie ntific Co. 3664 
Calibrating Load Cell— A new hydraulic 


load cell designed specifically for spot 
checking and re-calibrating plant and job- 
site testing machines and other apparatus 
equipped with pressure gages is available. 
It is said to be particularly effective for 
checking and ealibrating large pipe testing 
machines. 


Forney’s, Inc 3665 


Ferromagnetic Separator 
tion of predominatingly ferromagnetic 
mixtures has alwavs been difficult because 


The separa- 


of the tendency of the magnetic particles 
to attach themselves to each other forming 


Reliable, Consistent Test Results With. . 


OREC 0300 Automatically Controlled Ozone Test Chambers 





REPRESENTATIVE CUSTOMERS 
UTILIZING OREC OZONE TEST 
EQUIPMENT 


Anaconda Wire & Cable Co. 

E. |. DuPont de Nemours & Co 
Esso Research & Engineering Co. 
Firestone Industrial Products 
General Electric Company 
General Tire & Rubber Co 

B. F. Goodrich Research Center 
Goodrich Gulf Chemical Co 
Goodyear Tire & Rubber Co 
General Motors Corporation 
Phelps Dodge Corporation 
Phillips Chemical Co 

Texas U.S. Chemical Co 
TLARGI, U.S.C 

U. S. Rubber Company 

Shell Chemical Corporation 














agglomerates within which nonmagnetic 
particles are trapped. In «a new labora- 
tory separator for this purpose the mixture 
is fed down a vibrating covered chute 
which is inclined sideways as well as for- 
ward. An alternating magnetic field is 
used giving the mixture a certain amount 
of fluidity and allowing it to proceed down 
the chute. 


S.G. Frantz Co., Inc. 3666 


Conductivity Cas Analyzer—A new 
type thermal conductivity gage is an- 
nounced. This instrument is suited for 
use as a continuous or intermittent gas 
analyzer and reads directly in relative 
thermal conductivity. It features ex- 
cellent stability and repeatability. It is 
also available with contact meter relay 
control units which automatically alarm, 
protect, or control a system should the 
gas or gas mixture change beyond pre-set 
levels. 


Hastings-Raydist, Inc. 3667 


Vibration Monitors—-Two new vibra- 
tion monitors, Models V/p-2 and V/p-T, 
to be used in industry for vibration in- 
dication and protection have been de- 
signed. These completely transistorized 
Indikon monitors, working in conjunction 
with magnetic vibration pickups, incor- 
porate several distinctive features. The 
a c-operated Model V/p-2 for general 
application offers versatility through its 
wide range of sensitivity. Three full 
vibration ranges are provided: O to 0.1 
mils, 0 to 1.0 mils, and 0 to 10 mils. 

Indikon Co. 3668 


(Continued on page 248) 
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Orec 0300 Series employ an “*electronic-chem- 
ical loop feed back servo system to achieve 
and precisely maintain chamber ozone concen- 
trations. 


Orec 0300 with Dynemic Stretching Apparatus. 


patent pending 


Write for illustrated brochure 


TEST CHAMBERS, 6 MODELS 
AUTOMATIC CONTROL SYSTEMS 
RECORDING INSTRUMENTATION 
STRETCHING APPARATUS 
MEASUREMENT INSTRUMENTATION 
GENERATORS 

TESTING SERVICE 

RESEARCH & DEVELOPMENT 


Ozone Research and Equipment Corporation 


3840 North 40th Avenue 


Phoenix, Arizona 
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FOR THE LABORATORY 
(Continued from page 247) 
Furnace——A new furnace has been de- 
signed and constructed for special use in 
research and laboratories. The furnace 
is a small, compact furnace which heats 
to 2000 F in 14 hr. A constant level of 
temperature and infinite heat-rate control 
ranging from 300 to 2300 F can be main- 
tained by means of input controllers 
These can be set from 7 to 100 per cent of 
input Zone gradient control operates by 
multiple circuits, with each circuit having 
its own input controller 


L & L Van ifacturing Co. 3669 


Shaking Bath —The new Model 61 gen- 


eral purpose laboratory shaking bath is 
announced. It is claimed to be the largest 
capacity standard shaking bath available 
with the longest adjustable stroke. It is 
designed for conditions in which both con- 
tinuous agitation and controlled tempera- 
tures arerequired. It also may be used asa 
standard water bath or for shaking with- 
out water. 


Labline, Inc 3670 


Tables—A new series of Modulab tables 
is available in both wall and center table 
models, with great variety of sectional 
units and service arrangements. The 
new units feature advances in both utility 
and convenience. 


POLISH METALLURGICAL SPECIMENS 


VIBRATORY 


SYNTZRON 


POLISH SAMPLES FASTER, BETTER, MORE UNIFORMLY 


Easy, mechanical polishing of metaliurgical 
specimens for examination analysis, or elec- 
tron photo-micrographs. Whether it’s one or 
a number of specimens, just place in a 
Syntron Polishing Machine and adjust vibra- 
tion to desired amplitude. Samples will move 
smoothly around bowl and over compound 
producing the smoothest surface possible. 


Syntron Polishing Machines produce smooth, 
scratch-free surfaces quickly and uniformly 
every time. Powered by Syntron’s famous 
electromagnetic drive unit assuring you of 
efficiency, dependability, and low mainte- 
nance. Pan and abrasive disc are easily 
removed and replaced. 


Syntron Polishing Machines can speed your 
specimen processing. 


61PF3 


Write for detailed information today. 


SYVZTRCKV 


SYNTRON COMPANY 
’ 444 Lexington Avenue «Homer City, Pa. 
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Air Monitor —A lead air monitor for 
laboratory and plant control has been 
developed. This monitor measures the 
particulate lead matter in air automati- 
cally, Samples of air are taken by drawing 
air through filter coupons, where the lead 
particulate matter is collected 

National Spectrographie Laboratories, 


Inc. 3672 


Ultrasonic Cleaner—Both the generator 
and cleaning tank are housed in a one- 
piece polished stainless steel Ww rap-around 
cabinet in the new Model 940 ultrasonic 
cleaner. Minimum controls are required 
for operation of this 250-w unit 

National lt ltrasonic Corp 


3073 


Air Monitor 
to effectively detect radiation in air-borne 
iodine vapors is offered. Called the AM- 
28, it is designed primarily for protection 
of personnel working near reactors. It 


A commercial air monitor 


detects, measures, and records the amount 
of specific gamma activity within the 
energy range of 0.33 to 0.55 Mev, and 
warns of any alarm condition 

Nuclear Measurements Cor p 


3674 


Transducer A new d-c output variable 
reluctance pressure transducer for voltage 
controlled other d-e 
Model CP49, 
the new instrument combines, in a single 
package, a variable reluctance pressure 
transducer and a d-c 


telemetering and 
svstems is now available 


energized carrier- 
demodulator to realize both the opera- 
tional simplicity of d-c output and the per- 
formance advantages of magnetic reluc- 
tance transducers. 
Pace Engineering Co 


3675 


Digital Multimeter —A new militarized 
analog to digital converter for measuring 
a-c and d-c voltages plus resistance, fre- 
quency, and period has been announced. 
Designated Model M7 multimeter, “the 
new digital instrument was developed for 
use in automatic checkout applications 
including tests of missiles, space vehicles, 
radar, computers, and 
electronic equipment 

Packard Be llComputer Corp 


other complex 


3676 


Sample Changer An automatic sample 
changer that efficiently handles up to 
30 solid radioactive samples and may be 
used for automatic curve 
measurements has been announced. The 
changer holds planchet samples up to 30 
mm in diam and 3 or 8 mm high. It can 
be used with a Picker proportional flow 
counter, geiger tubes or alpha, beta, and 
gamma _ scintillation detectors, the an- 
nouncement said 

Picker X-Ray Corp. 


absorption 


3677 


Micro Bath—A new micro-serological 
bath has recently been developed. Meas- 
uring only 7 in. wide, 6 in. deep, and 10 
in. high, the new micro-bath requires 
only a fraction over 4 sq ft of bench 

Precision Scientific Co. 3678 

Power Supplies—-Two new highly com- 
pact regulated power supplies have been 
announced. Two two units, designated 
Models 170 and 171 are similar in per- 
formance characteristics except for out- 
put current which is 0.25 amp in the 
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Model 170 and 0.50 amp in the Model 


171. 
(Juan-Tech Laboratories, Inc 3679 


Nuclear Gages—A new line of nuclear 
gauges for noncontacting thickness-density 
Ineasurement and control has been an- 
nounced, The basie gaging unit, called 
a micrometer differs from most nuclear 
gages in that it utilizes a highly specialized 
technique of scintillation detection. The 
detector provides a pulse of current for 
each radiation “particle” interacting with 
the detector 

Radionics, Inc. 3680 


Magnetic Core Tester—-Model 1300 
magnetic core tester, a high-speed, multiple 
output pulse generator that provides pro- 
grammed, high amplitude current or volt- 
age pulses for laboratory 
development, and for 


research and 
full-scale pro- 
duction testing of high-speed magnetic 
materials, solid state digital devices and 
computer circuits and systems is now 
available 

Rese Engineering, Inc. 3681 


A-C Power 


power 


Regulator—Absence of 
factor, instantaneous response, 
and smooth, proportional power regula- 
tion from 5 to 95 per cent of full power 
are advantages claimed for this new three- 
phase power regulator 


Research, Inc. 3682 


Vibrator 
coated, pillared table mounted on a rugged 
three-s} eed vibrator Originally designed 
to accommodate a micro-sampler, this 
unit has proved to have a variety of ap- 


The Vibra-Pad is a neoprene 


plications. The arrangement of spring- 
holding pillars and clamping studs favors 
its use in vibrating laboratory setups such 
as small testing sieves, bubble removal, 
compaction and density tests, accelerating 
liquid-liquid separations and many other 
devices. 

Sepor Laboratory Supply 3683 


Grinder—The problem of grinding and 
pulverizing some of the hardest known 
materials with negligible contamination 
has been greatly reduced by newly de- 
veloped laboratory equipment incorporat- 
ing a tungsten carbide vial. The carbide 
grinding vial with a carbide ball prac- 
tically eliminates container wear when the 
vial is being violently shaken. 

Spex Industries, Inc. 3684 


Furnaces—A new line of controlled 
atmosphere furnaces utilizing a unique 
muffle design to provide exceptionally 
rapid heating characteristics and long 
service life has been introduced. In 
place of the conventional wire-wound 
ceramic muffle, the Stewart furnaces em- 
ploy the metal thermal tube itself as the 
heating element, acting as a resistive load 
across the secondary of a heavy duty trans- 
former. The design promotes both rapid 
heating and quick cooling. 

Stewart Engineering Corp. 3685 


Thermal Analyzer—Introduced is a 
thermal analyzer for thermodynamic and 
thermo-chemical studies of the composi- 
tion and behavior of materials by dif- 
ferential thermal analysis, thermogravi- 
metric analysis, pyrolysis, melting point, 


phase studies, kinetics and mechanisms, 
dilatometry, synthesis, adsorption and 
desorption, qualitative and quantitative 
analysis. The thermal analyzer consists 
of a vacuum-pressure inert furnace which 
heats a single sample or multiple samples. 
Materials are placed into various types 
of pressure-vacuum-inert sample holders 
that are in the furnace. A _ variety of 
temperature sensing transducers measures 
the temperature of sample, reaction prod- 
ucts or holders during the analysis. 

Testing Equipment Sales Co. 3686 


Torsion Balance—By dialing-in new 
weight loaders and fine weighing in two 
quick motions, accurate laboratory weight 
readings can be made in less than one third 
the usual time with a new 500-g capacity 
torsion balance. 


The Torsion Balance Co. 3687 


NEW LITERATURE 


Information Searching—An 8-page bro- 
chure describes American Society for 
Metals’ new electronic system of search- 
ing metallurgical and related literature 
for specific information on subjects. 

American Society for Metals 6382 


Dial Timer—New Bulletin No. N-309 
describing the new Series 309 push-button 
automatic reset dial timer is now avail- 
able. It contains complete data on 
application, construction, installation, 
specialized functions, electrical data and 
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MODEL CS-90 


THE 


includes the hydraulic-lift 


chamber. 


541 Devon St. 





ENVIRONMENTAL 
CHAMBER 


ELEVATED 


REDUCED 
TEMPERATURE 
TESTING 


INSTRON TENSILE TESTERS 


The Chamber as shown in the cut is installed from the rear 
in a floor model Instron Tensile Tester. 
may be used with both floor and table models. 
right of the cut is the Remote Control Cabinet for the Chamber. 
The standard model has a range of —90°F to +750°F and 
dolly, control cabinet and 


FRL CSI 
TEST 


FOR 
AND 
IN 


The Chamber 
At the top 


RESILIENCE 





| Torsion Tester 
Catalog or Individual Brochure upon request 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


PLASTICS TESTERS 
CHECK LIST 


ABRASION (ASTM D-19249) 
Armstrong Abrader 
ADHESION (ASTM D-Proposed) 
Climbing Drum Peel Apparatus 
COMPRESSION SET (ASTM D-395) 
Compression Set Apparatus 
ENVIRON. STRESS CRACKING (ASTM D-1693) 
Nicking Jig, Bending Clamp, Transfer Tool 
FLAMMABILITY (ASTM D-1433) 
SPI Flammability Tester 
GAS TRANSMISSION (ASTM D-1434) 
ow Gas Transmission Cell 
HEAT DISTORTION (ASTM D-648) 
Heat Distortion Tester 
IGNITION (ASTM E-136) 
Setchkin Self-Ignition Apparatus 
COMPRESSION AND RECOVERY (ASTM D-1147) 


Armstrong Indentation Machine 


Nopco Ball Rebound Tester 


THERMAL CONDUCTIVITY (ASTM C-177) 
Alundum Guarded Hot Plate 


TORSION (ASTM D-1043) 


Kearny, N. J. 
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FORNEY 
CONCRETE 
TESTERS 


are your best investment in low-cost 
concrete testing equipment. 


HERE’S WHY! 


EXPERIENCE 


Forney's, Incorporated are 
pioneers in the design and 
manufacture of plant, job site 
and laboratory testing equip- 
ment for concrete and con- 
crete products. 


SPECIALISTS 


Forney's, Incorporated is the 
only concrete testing equip- 
ment and apparatus manu- 
facturer specializing in the 
construction industry. 


CCMPLETE LINE 


Forney's, Incorporated manu- 
facture testing equipment for 
all concrete products includ- 
ing blocks, pipe, drain and 
sewer tile, beams, cylinders 
and cubes. Special apparatus 
designed and built to order. 


[Hy GUARANTEE 
All Forney Testers are uncon- 


ditionally guaranteed against 
defective material, workman- 
ship and performance. Your 
complete satisfaction is posi- 
tively assured, 


Write, wire or phone for information, 
prices or specific recommendations on 
testers to meet any testing requirements, 


KNOWN THE WORLD OVER 


FORNEY'S, INC. 
Tester Division 
P. O. Box 310 
New Castle, Pa., U.S.A. 
Phone OLiver 2-661! 
Cable : Forney'’s, New Castle 
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basic circuit arrangements for control of 
up to 4 individual load circuits. 
Automatic Timing & Controls, Inc. 6383 


Plasma Spectrograph—A plasma _re- 
search spectrograph for use in plasma di- 
agnostics and high-temperature gas re- 
search is described in a pamphlet now 
available. Featuring a 15,000 line-s-pet 
inch, 3-meter concave grating and modified 
eagle mounting, the B/A_ instrument 
facilitates spectrochemical analysis of 
plasma and permits determinations of rela- 
tive spectrum line intensities. 


Baird-Atomic, Inc. 6384 


Density Measurement—An application 
data sheet aimed at clearing up some of 
the ambiguity surrounding the term ‘“‘den- 
sity’’ has been published. 
Beckman’s Model 930 air comparison 


For users of 


pycnometer, the publication attempts to 
standardize terms by differentiating be- 
tween substance density, particle density, 
apparent density, bulk density, surface 
porosity, total apparent porosity, and 
bulk porosity. 

Beckman Scientific and Process Instru- 
ments Div. 6385 


Optical Maser—A booklet describing 
the theory and design of the recently an- 
nounced solid state optical maser is now 
available. The 8-page booklet, bearing 
a full-color cover picture of an operating 
maser emitting a pulse of coherent light, 
is a reprint of an article by A. L. Schawlow 
of the Laboratories’ research department, 
which appeared originally in the Bell 
Laboratories record. 

Bell Te le phone Laboratories 6386 


Automatic Programming—A new, 8- 
page brochure describing several of the 
most important automatic programming 
systems for the Bendix G-15 digital com- 
puter is now available. Entitled ‘“Ben- 
dix G-15 Automatic Programming Sys- 
tems,”’ Bulletin AR-1060 describes the 
general characteristics of automatic pro- 
gramming svstems 

Be ndix Computer Dir 6387 


Kromo-Tog Bulletin No. 841 recently 
released, offers and describes the Burrell 
Kromo-Tog, Model K-7, a new ionizing 
instrument for gas chromatography. The 
8-page bulletin presents the highlights of 
ionization detection in gas chromatog- 
raphy and explains the merits of tem- 
perature programming, an exclusive built- 
in feature of the instrument offered 


Burrell Corp. 6388 


Vacuum Pump—Complete mechanical 
and operating details of the Cenco Hyvac 
S14 mechanical vacuum pump for indus- 
trial and laboratory applications are avail- 
able in a new 14-page illustrated booklet 
The S14 single-stage pump is an internal 
vane type with a built-in gas ballast and 
is recommended as an excellent backing 
pump for oil or mereury diffusion pumps. 
Operating at 750 rpm, the S814 is rated at 
140 liters per min at atmospheric pres- 
sure. It is guaranteed to pump down to 
10 4 of mercury. This unit’s light weight 


and small size make it ideal as part of 
larger high-vacuum systems 
C% ntral Scientific Co. 5389 


Vacuum Furnaces A 24-page Bulletin 
Vo. 4-25 describes a full line of vacuum 
furnaces and accessories. 


Consolidated Vacuum Cor p 6390 


Laboratory Equipment——Just published 
is an 8-page Bulletin No. G3-B?4, con- 
taining photographs and specifications of 
4 different items. The new Denver 
laboratory flotation machine is described 
as three machines in one, being capable ot 
flotation 
tests in one machine that previously re- 


performing many laboratory 
quired three different units 
Denver Equipn entCo. 6391 
Flowmeter——A miniature magnetic flow 
meter designed for flow rates as low us 10 
culcm per min with an accuracy of 1 per 
cent of full seale is fully described by 
Bulletin) 10D1415A \c- 
cording to this bulletin, the meter, which 


Spec ification 


is obstructionless, is unaffected by up- 
stream or downstream piping conhgurn 
tions, viscosity, or densit, 

Fischer & Porter Co 6392 


Clamps A 


describes a complete line of newly re- 


16-page Catalog FS-268 
designed corrosion-resistant clamps, sup- 
ports, and holders for industrial, educa- 
tional, clinical, and testing laboratories 
Fisher Scientific Co 6393 


Lithium Chemicals— New folder, Bul- 
lettin No. 108, deseribes lithium com 
pounds available either commercially or on 
an experimental basis ne of the valu- 
able features of the folder is the inclusion 
of unique properties. 

Foote Mineral Co. 6394 


Noise Measurement —An__ illustrated 
100-page ‘‘Handbook of Noise Measure- 
ment” covering the measurement of noise 
and vibration, and describing equipment 
requirements, procedures, and the inter- 
pretation of results, has been published 
In 13 chapters, this edition offers a com- 
prehensive survey of such topics as the 
decibel, man as a noise-measuring instru- 
ment, applications of sound-measurement 
svstems, and the measurement of sound 
levels and sound-pressure levels 

Ge neral RadioCo 6395 


Hot Plate —A 2-page Bulletin No. 1058 
describing a complete line of laboratory 
hot plates has been prepared. Six dif- 
ferent sizes of electric hot plates all incor- 
porating “stepless control’? covering the 
temperature range 120 F (49 C) to 950 1 
500 C) are fully described 

Lindberg Engineering Co 6396 


Transistor Tester—New 4-page, 2- 
color bulletin deseribes semi-automatic 
component tester (SACT) for ultrareliable 
testing and classification of transistors 
according to user specifications at speeds 
of 30 to 60 tests per see and resolution 
below a fraction of a microampere 

Vonitor Systems, Inc. 6397 


Combustion Bombs— Parr combustion 
bombs and calorimeters are listed in a 
new 16-page illustrated Price List No. 61-1 


(Continued on page 253) 
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READY PACK 
IN ROLLS... 





READY PACK ROLLS... 





Kodak Industrial X-ray Film, Type AA 
and Type M in 16mm, 35mm and 70mm 
widths, 200-foot lengths 

Here is America’s preferred Industrial X-ray Film in a new con- 


venient form—in 200-foot rolls, and in three widths. Ready 7Omm x 200 feet 
Pack rolls are the answer for panoramic or moving slit methods 








of radiography of thin-wall vessels and pipe, honeycomb, circum- 
ferential welds, etc. Unroll the needed film, cut it off, seal the 
ends with opaque, pressure-sensitive tape. You are ready to 





inspect aluminum or magnesium alloys, thin steels or anything 35mm x 200 feet 
wnere lead screens are not required. 





Ready Pack rolls are supplied on cardboard cores, 12 inches 








in diameter. The film is enclosed in a light-tight wrap-around 





sealed covering, without interleaving paper. It keeps clean and *16mm x 200 feet 

does away with darkroom loading. For processing, just separate 

the wrap along the sealed edge and remove the film. *For the present 

: ; es ; this size available 

For further information or to order a supply, contact your : 
: : = ets ! / .. only on a special 

x-ray dealer or write us for a Kodak Technical Representative 

to call. 


order basis. 


EASTMAN KODAK COMPANY oil salar 
X-ray Sales Division, Rochester 4, N.Y. 
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Portable 
METALLOGRAPHIC POLISHER 


This variable speed, portable polisher is designed 
for preparation of fine metallographic specimens 
Polishing plates are easily exchanged and various 
grades of paper and cloth can be mounted on 
individual plates. A threaded hole in the aluminum 
cast case takes a 4%” support rod to hold an 
aspirator bottle. Polishing plate turns at speeds 
of 500, 625, 750, 875 and 1000 r.p.m. and speeds 
are adjusted by lever control. For 115 volt, 60 
cycle AC. $345.00 


Write for catalog 60GF 


Eberbach 


CORPORATION 
P.O. Box 1024 Ann Arbor, Michigan 
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COMING MR&S PAPERS 


Effects of Nuclear Radiation on Rubber—J. W. Born, The 
B. F. Goodrich Co. 

The Development of More Stable Gage Blocks—M. R. Mey- 
erson, T. R. Young, and W. R. Ney, National Bureau 
of Standards. 

Laboratory Preparation of High-Purity Tricaleium Silicate 
Milos Polivka, Alexander Klein, and C. H. Best, Univer- 
sity of California. 

The Identification and Determination of Natural and Manu- 
factured Fibers—S. 8. Praeger, New York Department of 
Labor. 

A Small Panel Method for Investigating Moisture Penetra- 
tion and Bond Strength of Brick Masonry-—T. Ritchie, 
National Research Council of Canada. 

The Effect of Temperature on Air Aging of Rubber Vulcani- 
zates—M. G. Schoch, Jr., Hewitt-Robbins, Inc., and 
A. E. Juve, The B. F. Goodrich Research Center. 

The Analysis of Stress-Rupture Data with a Minimum De- 
viation Function—M. J. Stutzman and J. W. Faber, West- 
inghouse Electric Corp. 

A Study of the Centrifuge Test for Determining the Cement 
Content of Fresh Concrete—Stanton Walker, D. L. Bloem, 
R. D. Gaynor, and J. R. Wilson, National Ready Mixed 
Concrete Assn. 

Symposium on Quality of Observations (4 papers plus dis- 


cussion 














FOR OVER 90 YEARS 


AAR) A SYMBOL OF EXCELLENCE 


Featuring a distinguished line of 


A.S.T.M. and PRECISION 
THERMOMETERS 
AND HYDROMETERS 


Also a complete line of instruments including 


@ POCKET and ARMORED THERMOMETERS 
@ GENERAL PURPOSE THERMOMETERS 

@ WET and DRY BULB HUMIDICATORS 

@ WOODBACK & CUPCASE THERMOMETERS 
@ SUBMARINE THERMOMETERS 

@ INDUSTRIAL THERMOMETERS 


Whatever you need, 
write TAG first for complete details. 





TAGLIABUE DIVISION 


MARSHALLTOWN MANUFACTURING INC. 
MARSHALLTOWN, IOWA 
A Subsidiary of the Electric Autolite Company 











NAEF SAMPLE 
CUTTING PRESS 


for Improved 
Accuracy, Lower 
Cost in Preparing 
Test Specimens for 
the Textile, Paper, 
Leather, Rubber 
and Plastic Industry 


Presses available from stock. 


Dies to ASTM or 


customer's specifications. 


Meets D624-54; D412-51T; D39-49; D1175-55T; D1375- 
551, D1117-53, D1230-52T; D1295-53T; D378-51T; 
D380-51T; D1004-39T; D1424-59 Requirements 


SMS INSTRUMENT COMPANY 
P. O. Box 24, Rensselaer, N. Y. 
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NEW LITERATURE 


(Continued from page 250) 


covering complete units, component parts 
and accessories. 


Parr Instrument Co., Inc. 6398 


Soil Testers—A new 4-page bulletin 
on new types of laboratory equipment is 
available. Among the items iliustrated 
and described are a mechanical laboratory 
mixer, a balanced mechanical shaker, in- 
frared drying ovens, and 
mortar and pestle sets 

Soiltest, Inc. 6399 


mechanical 


Wave Oscillators—New 6-page gate- 
fold brochure describes with photos, 
specifications, and comprehensive curves 
on power output versus frequency and 
voltage versus frequency, the extensive 
line of backward wave oscillators. Ten 
BWO types are covered in the frequency 
ranges from 1 through 18 kme 

Stewart Engineering Cor p 6400 


Air Gaging 
air gaging is available in a new Catalog 
Vo. 615. The book describes air gaging 
principles and applications as well as the 
equipment available for performing these 
functions. 

Taft-Peirce Mfq.Co 6401 


Complete information on 


Penetration Tester Bulletin No. 373 
ST describing the Fotosize liquid pene- 
tration tester for sizing of paper is avail- 
able. The bulletin illustrates the photo- 
electric fotosize tester and describes the 
operation of the instrument that can be 
operated by untrained personnel to get 
accurate and reproducible results 

Thwing-Albert Instrument Co 6402 


LABORATORIES 


Harris Laboratories, Inc., Lincoln, Nebr. 
Construction of a new office and labora- 
tory building for Harris Laboratories, 
Inc., has been completed and the com- 
pany has moved to this new plant. 
Announcement of this expansion was made 
by the firm’s president, Lewis E. Harris 


Industrial Research and Testing, St. 
Louis, Mo. 
announced additions to laboratory facili- 
ties and new staff personnel. The ex- 
pansion permits the laboratory to under- 
take complete concrete testing as well as 
spectrochemical analysis 


Laboratories of St. Louis have 


MATERIALS 


Solder Alloy—Technical data bulletin 
Z-105, describing Alloy D-800, a new high- 
strength, low-temperature solder alloy, is 
now available. Alloy D-800, as described 
in bulletin Z-105, is a unique solder pre- 
form material able to withstand loads at 
elevated temperatures without serious 
deformation. At 200 C the material is 
80 per cent harder than normal solder 
alloys. The bulletin further shows that 
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Alloy D-800 is suitable for semiconductor 
processing as a lead base ‘“‘N’”’ type ohmic 
junction material, containing neither 
boron nor free iron. The bulletin lists 
all data such as specific gravity, specific 
weight, compressive strength, fatigue 
strength, and tensile strengths and hard- 
ness at various temperatures. 

Accurate Specialties Co., Inc., Hacken- 
sack, N. J. 


Lubricant Coating—The characteristics 
of Molykote PVE, a new bonded lubricant 
coating for ferrous surfaces, are described 
in a new data sheet No. 129. Originally 
compounded for use on cutting tools, the 
new molybdenum disulfide lubricant is 
equally useful on heavily loaded ferrous 
bearing surfaces in all types of mech- 
anisms. 

The Alpha-Molykote Corp., Stamford, 


Conn. 


Abrasives—Abrasive products for the 
construction trades, a new 42-page, 2- 
color booklet, catalogs a complete line of 
abrasives and related products for the 
masonry and concrete trade. A quick- 
reference reliable handbook based on more 
than 60 years of abrasive experience is 
available upon request. 

The Carborundum Co., 


| Se 2 


N aga ra Falls, 


Ceramics—Bulletin 121 describing the 
new HT-1 series of high heat- and wear- 
resistant ceramics is now available. Ap- 
plications are listed as well as complete 
data on the 3 basic types available: Dura- 
mic HT-1-A, HT-1-B, and HT-1-C. The 
data include information such as specific 
gravity, softening temperature, hardness, 
thermal expansion coefficient, 
strength, compressive strength, dielectric 
constant, power factor, and thermal con- 
ductivity 

Duramic Products, Inc 
ae 


tensile 


’ Palisade 8 Par c, 


Magnetic Alloys—-The development of 
a new line of magnetic alloys called 
Vapalloys which are ultrahigh-purity 
alloys used as source material (evapo- 
rants) to produce magnetic thin films for 
computer memories has been announced. 

Hamilton Watch Co., The 
Vetals & Electronics, Div., 


Precision 


Lancaster, Pa. 


Adhesive A new adhesive especially 
designed for bonding many types of rigid 
and unsupported vinyl products has been 
developed. Designated H-523 URA- 
BOND, this modified acrylonitrile rubber 
base cement develops a high initial bond 
strength that markedly increases upon 
aging. In addition, H-523 can be heat- or 
room-temperature-cured, has a long color 
life and can be used under a wide range of 
temperature and humidity conditions. 
When dry, H-523 remains tack-free, is oil 
resistant and imparts a strong, flexible 
bond to materials joined together. It can 
also be used in bonding steel, tinplate, 
leather, wood, glass, ceramics, and paper. 

UBS Chemical Co., Cambridge, Mass. 





steel industry produces about 
35 to 40 per cent of the world’s | 
total output. 


| In normal times the U. 5S. 
| 
| 


[a _ 


TESTlab CORPORATION 
announces availability 
of an improved 


NUCLEAR 


SOIL TESTING SYSTEM 
by Troxler Laboratories 











Adaptable for all moisture 
and density measurements. 


LIGHT — FAST — ACCURATE 


Surface Unit Depth Probe 


Ra:Be SOURCE MOISTURE 


Ra:Be SOURCE SURFACE 


DENSITY UNIT (to 8” depth) 
No AEC License Needed 


LELBELIE” AOE RABE ap 


PORTABLE DUAL VOLTAGE 
TRANSISTORIZED SCALER 


Write, phone or wire for 
information or appointment for 
demonstration 


\T lab CORPORATION 


3398 Milwaukee Avenue 
Chicago 41, Illinois 
Phone—MU 5-0006 Cable—TESTlab 


Represented in Canada and 
most foreign countries. 
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GOVERNMENT STANDARDS CHANGES 


Tue Feperat Supply Service of the General Services 
Administration is charged with the responsibility for establishing 
specifications to be used by the Federal Government for Procure- 
annual Index 
and monthly sup- 


ment of materials and supplies. The GSA issues 
of Initiation of Federal Specifications Projects, 


plements 


an 


The following items appeared in Supplement 10 
for December, 1960 


PROMULGATIONS 


Type of 
Action 


Symbol or 


Title Number 





Cements, Hydraulic; Sampling, Inspection, and Testing. . . Rev. Fed. Test Method 
Std. No. 158a 
identification Marking of Copper and Copper-Base Alloy 
Mill Products 
Paper, Mimeograph 


Metals, Test Methods 


New 
Rev 
Chg 


Fed. Sid. No. 185 

Fed. Std. No. 46e 

Fed. Test Method 
Std. 15la 

Fed. Std. No. 66b 


QQ-A-365« 
QQ-A-367e 
0-A-491¢ 


Not. 1 
Steel, Chemical Cemposition and Hardenability Not. 1 
Aluminum Alloy Bar, Rod, and Wire, (Free-Machining), 
2011 (Superseding QQ-A-365b 
Aluminum Alloy Forgings, Heat Treated 
QQ-A-367d 
Ammonium Chloride 
seding O-A-491b 
Artificial Leather, 
stery 
Cardboard and Railroad Board 
Superseding UU-C-201d 
Cloth, Cotton, Duck (Single and Plied Filling Yarns, Flat) 
Superseding CCC-C-00443\GSA-FSS; and CCC-D- 
761 


Chg 


Rev 
Superseding 
Rev 
Sal Ammoniac), Technical ( Super- 
Rev 
Cloth, Coated, Vinyl Resin, (Uphol- 
Am CCC-A-700b 
Manila and Wood 


UU-C-201e 


>-C-443a 
Cloth, Cotton, Percale (Superseding CCC-P-191a 2 -C-447 
Cloth, Nylon Bunting and Cloth, Nylon-And-Woc! Bunting CC -C-476b 
Conduit, Metal, Rigid (Electrical, Aluminum) (Supersed- 
ing WW-C-00540) GSA-FSS 
Ethylene Glycol Monoethy! Ether, Technical 
ing TT-E-00781a|GSA-FSS) and TT-E-781 
Funnel, Filtering, Laboratory, Glass, Buchner Type (Su- 
perseding DD-F-00776b(\HEW-PHS) and DD-F-776a 
Funnel, Filtering, Laboratory, Porcelain, Type (Supersed- 
ing DD-F-00786b: HEW-PHS) and DD-F-786a 
Gold Leaf (Superseding QQ-G-00566b | INT-NPS 
Insulation Board, Thermal and Insulation Block, Thermal 
Superseding LLL-F-00321b and LLL-F-321b 


WW-C-540a 
Supersed- 
TT-E-781b 
DD-F-776« 


DD-F-78 
QQ- “G-5a7 


LLL-I-535 





ELECTRONIC 
VARIABLE-SPEED 


AG CONTROLLER and 
Matching DC MOTOR 


2T60 ELECTRONIC CONTROLLER 
with matching 1/50 H.P. DC MOTOR 


8 


Complete, F.0.B., 
Las Vegas, 
Nevada 


. % 


SPECIFICATIONS 

@ Thyraton tube operated controller 
gives stepless operation @ Input: 
110-120 V., 60 ey. single phase @ 
Output: 0-120 V., 200 ma. DC to 
armature @ 1/50 H.P. ball bearing, 
right angle, gear head, shunt wound, 
DC motor @ Reversible @ Armature 
shaft is extended @ Armature speed 
0 to 4000 R.P.M. @ Motors in gear 
ratios: 6, 18, 30, 36, 60, 100, 300, 
540, and 1120:1 in stock. 


GERALD K. HELLER CO. 


2673 South Western Street, Las Vegas, Nevada, P.O. Box 4426 


Other models to 
3/4 4H.P. motors 
available. 
Request data. 
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Magnesium eee Sand Castings (Superseding QQ-M- 
56a) QQ-M-56b 


ZZ-M-91c 
UU-P-63d 


Mattress, Bed, Latex Foam papwesting ZZ-M-0091b 
(Army-QMC) and ZZ-M-91a 

Paper, Blotting (Superseding UU- P-63c). 

Paper, Bond and Writing, White and Colored (Supersed- 
ing UU-P-121i 

Paper, Book (Superseding UU-P-465c as 

Paper, Cover (Superseding UU-P-00196(GSA- eee 

Paper, Duplicating, Copy, Liquid Process (Superseding 
UU-P-232a : 

Paper, Index Superseding UU-P- 2580) . 

Paper, Ledger, Unruled (Superseding UU- P- 288d 

Paper, Manifold (Superseding UU-P-328e) . 

Paper, Mimeograph (Superseding UU-P- 388h 

Plywood, Flat Pane! (Superseding NN-P-530 

Potassium Hydroxide, Technical. 

Steel, Sheets, Carbon, Cold- Rolled Superseding QQ-S- 
00692(Navy)... ‘ 

Sweeping Compound Absorbent Material, Oil and Water. . 

Tag Board, Jute (Superseding UU-T-75 

Tag Board, Manila (Superseding UU-T-78). . 

Tape, Pressure-Sensitive Adhesive, Paper, Drafting 
Superseding UU-T-0093b(GSA-FSS) and UU-T-93a)... 

Wire, Measuring; Gear, Thread, and General Purpose 
Superseding GGG-W-366).... 


UU-P-121) 
UU-P-465d 
UU-P-196a 


UU-P-232b 
UU-P-258f 
UU-P-288e 
UU-P-328f 
UU-P-388i 
NN-P-530a 
O-P-566 


QQ-S-692b 
P-S-865a 


UU-T-78a 
UU-T-93c 
GGG-W-366a 





INITIATIONS 

Assigned 

Agency & 

Preparing 
Activity 


FSC 
Class 


Symbol or 
Number 


Type of 


Title Action 





Paper, Mineograph Rev Fed. Std. No. 7530 GSA-FSS 
46e 

Preservation, Packaging and Pack- 
ing Materials Fed. Std 


No. 101a 
QQ-A-277a 
DDD-B-35a 


DOD-Navy-Weps 
Aluminum Alloy Bars, Rods, and 


Shapes, Extruded, 7075 Rev. 9530 
9540 


DOD-Navy-MMSA 


DOD-USAF 

Bandage, Absorbent, Adhesive Rev 

Belting, Conveyor, Cotton (Solid 
Woven 

Box, Fiberboard 

Nickel Plating (Electrodeposited 

Paint, Styrene-Butadiene Copoly- 
mer Solvent Type for Exterior 
Masonry 


Rev 
Rev 
Am. 1 


JJ-B-191a 
PPP-B-636 
QQ-N-290 


3030 
8115 


PO 
DOD-Army-QMC 
DOD-Navy-Weps 


New Pur 
Des. 


Int. Am. 1 


TT-2-12 8010 GSA-FSS 


Paper, Carbon, Typewriter, Black UU-P-00158¢ 
Army- 
MC 


Q 
PPP-P-291 


7530 GSA-FSS 


Paperboard, Wrapping, Cushioning. . Rev 

Perchloroethylene | Tetrachioro- 
ethylene), Technical Grade 

Plywood, Container Grade 


8135 DOD-Army-QMC 


O-P-191a 
NN-P-515 


6810 
5530 


DOD-Army-CE 
DOD-Army-CE 





Symposium on Road 
and Paving Materiais— STP 277 


126 + vi pages Hard Cover $3.50 ASTM Members $2.80 

The 
of much research 
notable projects has been the 


Road, sponsored by the ¢ 


behavior of asphalt paving mixtures in highways has been the object 
years One of the 
Zaca-Wigmore Experimental 
alifornia State Department of Public Works, Division 


The primary purpose of this project was to observe the perform 


and experimental work in recent 
and extensive 


most 


Test 


of Highways 
ance of asphalts from various sources and manufacturers, complying with a new 
asphalt specification developed by the Division of Highways 


Three two by representatives of the Division of Highways and the 
third by of the Shell Development Co., present a wealth of 
information and test data on the results to date from the test road. The complete 
progress report prepared by the Division of Highways is included in the publica 
tion. Examination of the asphalts in the Zaca-Wigmore project by means of the 
microfilm durability test, described in the 


papers 


a representative 


third paper, gave ratings of relative 


durability to be expected of asphalts when all are used under the same conditions 


Contents 
Introduction — Bernard A. Vallerga 

Progress Report on the Zaca-Wigmore Experimental 
Project -F. N. Hveem, E. Zube, and J. Skog 

Results of Cooperative Test Series on Asphalts from the 
Experimental Project—J. Skog 

Correlation of the Microfilm Durability Test with 
Observed in the Zaca-Wigmore Experimental Project 
R. L. Griffin, and T. K. Miles 


Influence of Chemical Composition of Asphalts on Performance, 
ularly Durability —Fritz S. Rostler and Ric hard M. White 


Effect of Temperature on the Flexibility Characteristics of Asphalt Pav 
ing Mixtures—Carl L. Monismith 


Degradation of Mineral Aggregates—Carl E. Minor 


A Test for Production of Plastic Fines in the Process of Degradation of 
Mineral Aggregates— Martin Ekse and Henry C, Morris 


Asphalt Test 
Zaca-Wigmore 


Field 
W. ¢ 


Hardening 
Simpson 





American Society for Testing Materials 
1916 Race Street, Philadelphia 3, Pa. 
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Tensile 
Pressure 
Bending 
Oscillation 


For glass, textiles, metals, 
plastics 

With a range of 5 mg to 
50 tons. All curves auto- 
matically plotted on an X, Y 
and Z plotter: Z axis can be 
in terms of temperature or 
pressure... 


For detailed technical infor- 
mation on this Drage Multi- 
tester, write to Dept. DM-20. 





J.W. FECKER DIVISION 


AMERICAN OPTICAL COMPANY 


6592 HAMILTON AVENUE + PITTSBURGH 6. PENNSYLVANIA 
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KLETT mabe 


Colorimeters 
Visual 
Photo-Electric 
Special Types For Testing 


Colors Petroleum Products 


Glass Color Standards 
Glass Cells 
Fluorimeter 


Nephelometer 


KLETT MANUFACTURING COMPANY 


Manufacturers of Scientific Instruments 


179 E. 87th Street New York 28, N. Y. 
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Your best move is to UNITRON... 


for a COMPLETE LINE of METALLURGICAL MICROSCOPES! 


METALL “RG/C4 Vi 
SMEC SOS 





UNITRON’S Complete Line of Metallurgical 
Microscopes and Accessories covers the needs 
of Research, Industry and Education. 


Quality optics . . . advanced optical and / IN/ yy ON INSTRUMENT COMPANY © MICROSCOPE SALES DIV 
mechanical design . . . unique and convenient 66 NEEDHAM ST, NEWTON HIGHLANDS 61, MASS 
operational features . . . budget prices .. . 


free trial period — these, together with 
proven performance are the reasons why... 


THE TREND IS TO UNITRON! 
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Please rush UNITRON's Microscope Catalog 3-M. 
Name 


Company 


 —_—— State 


i 

' 

’ 

‘ 

5 

Aeros ' 
a ' 

# 

' 











: 


/ 
!STROBOTAC’ 


This Strobotac is a completely new design 
based on a unique white-light strobotron tube. 
Much brighter light — 70 times that of its pred- 
ecessor — combined with extremely short flash 
duration reveals operating details of 


f 


rite for more information 


GENERAL RADIO 


machines and processes. Now you can see in 

detail the operation of cams, gears, pulleys, 

linkages, and mechanical parts of all kinds — 
details you’ve never seen before. 





COMPANY 


WEST CONCORD, MASSACHUSETTS 


CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO 
Abington Silver Spring Los Altos 
HAncock 4-7419 JUniper 5-1088 Whitecliff 8-8233 


FOR FURTHER INFORMATION CIRCLE 1004 ON READER SERVICE CARD 


LOS ANGELES 
Los Angeles IN CANADA 


HOllywood 9-6201 Toronto 
CHerry 6-2171 


NEW YORK, WOrth 4-2722 


District Office in Ridgefield, N. J. 


Oak Park 
Whitney 3-3140 Village 8-9400 








Change your mind in Twist Direction, 
without changing the grips! 


Here’s the only torsion testing machine that lets 
you reverse load back through zero—in the opposite 
twist direction —instantly. The Tinius Olsen 
Elec®matic gives you more torque data, faster, 
than any other torsion machine. 

You can apply positive torque from 5° to 180 
per minute until the specimen fractures. Or, alter- 
nate proof-loads from one direction to the other 
without changing the unique two-way grips, or 
stopping the machine. Loads applied to the speci- 
men are instantly transmitted to the Olsen Torque 


TINIUS 


Bar Weighing System, and indicated on the 
28-inch Selec¥range dial. 

Any of four load ranges is available with 
the flip of a switch. You can even change load 
range during test, because all four have the 
same zero. 

Get the full story on the complete torsion 
testing capability in this one Olsen machine. 
Six standard models in torson capacities from 
60,000 to 1,000,000 inch-pounds. Write today for 
Bulletin 58. Tinius Olsen Testing Machine Co. 


OLSEN 


2020 Easton Rd. 
Willow Grove, Pa. 
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